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Solar Physics, 
Astrophysics, 
and Astronomy 


J7M General (Solar phjilcm) 

VEK LCBQ BOHR PSR10M UD THE MDIOCUKW SECTORS 
C.P. Soseit (Dipt, at Pltaetery Science! and Lunar 


■od PUuiiry Laboraut,. Dele. of JUlMee, taeeon 
Ariuna, lilZI) 


Tlaa verletlona la tha ataaaphtrlc radiocarbon record, 
mprsassl thr«|h lha cabom-l 4 ease ant rat an in vned. 

inn*.?*.! * BU ? hB I aI 10 »»!• Interval (too about 

100 lo Mvaral thoounda of )ian. Thoii|h chela are tlaa 


conrlnanta. In this eludy, ve no do I iho at caJy-Bt nu- 
cha rnel uructuro In an active Hubdun Ion empte*. 

Pol loving Clous, k a Irene the wvsaeiiio ,>[ m-d I menl a In 
desp aubdue t Ion enplane as 1 acinar flow m ,i vlaouul 
fluid. Driven by Che dee-: ending plate mid block od by 
ths banging vail of tha non- aubdue LoJ plain, a purl u| 
ibo sod tiaa cary pila la (orcod to conv<.-cL. n-npurnluri-n 
In fubducrlon complexae ara datorsiLnud by Ihu velocity 
Of flov. radlogaalc haatlng. and heal riru acruaa |hv 
boimdarloa of thaaa coaplsua. Homing berm,™ Infiut- 
tant Uhan tha rnto or flaw is noall, of llm iirdrr or 1(1 
«a •“!, Under such cord It Ions, loroporjluri-u In aulidm- 
tion canplsasa ara aultoblo for Lht fnmUuil or Ihu 
characrarlatlc nacarsorphlo rncloi, and my lv*l to ihu 
Bga prograaitona and cotaaorplilc aonai luna mi I+Henrcd 
In cany hlgh-praaaura tectonic lorranru. lost mime, 
cion coot, chi secret lonnry prlu) ci.nvdt.tlUF ton I lug 


variable, the autlatlca Lb.fr r.aUty TbTa. c.!"^ !!' “" r «‘ an «y CichmcIIw .op I lag 

parlodleltlia ara oait eeelly anlaUed .a ac'ima/fn? am l0 ®l wr " lu ” ‘• v '" n *■’ 

watj long parted intarplanatasy ceaale ray »»dulatUa. In low # '"l! ? ° f *“ b4u “l«n cospluMi. nsy 


WOIJ long parted iotarplanatasy ceaale ray ndulecUq/i! I™ for*fh°'f ° f B “ hdu “ ,on co> P lu ™ L ""y 

turn d» to change a to tha gun’, hyd ,«,£.»? cut™? .. bU™! \ ianotU>n Qf lh » ■•1-wpMr Blmral ussua- 
*■ « oSTarvat .anal «,d.nc”^ ^ C . ™T, a *J ”5512*2 a .“ « »— iir» 


th.ra t. 00 obairvat tonal .vld.ncTinth. m aa2^ n «^ “f" eur "* lI » »«'* «<■ wlirrls to Mum if 

parted, that tha Earth', (laid 1. r.epee.tbl.. Her la [ < “ p bur "' , ln 11,0 N«. 

nodal baaad on lnl.ru, lUr preaeure aodolaclon of the Ip! ““Ha®** ‘l«« lhurmal ondvl- 


nodel beead on lntaretalUr preaaura wdelaeloe of the Ip! BU HS®« lhot ihurmnl cdul- 

rr^.\z , uxvr^r Juuilon ' ^ 


Tectonophysics 


mL P !T!!! pa ™ r '“ 1 ,,,w on hypothdios D „ th,. evolu- 
tioo of Lhasa conplexee. 
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81 SO Plata tee ton tea 

f-UJBAL FUTE WRICK RELATIVE TO THE HOI SPOTS 64 TO K 
HA 

Donee H. Jurdy end Uchatd 0. Cordon (Dapartoanc or 

mlfir * 0Ilhwt ' ,TJ ' 

n!! ,hB Mrly T#r,,ar Ji BlDbnl plate velacl- 

r !! P ? le ,a ,H * hot ,nd compered chafe 

velocities both to lhaaa at proaent, end to oerlj 
Tartlnry uelocltl.a inferrad hy aaamlag that nu-nar- 
lorqne la aaartad an the ltchoaphori ea a whole, 
our rvconatrucclon. th. valeeltU. of tha P«lf| c 

African p|at» vera Infarrad dlractly from their hot 
•For .rack, and the mImIUn or other pl a !e! !lt! 

T ‘Ti l ' hB haE «™ calculated froa the 

Dot left- of |ho Faclflo or African plats and by relative 


rolat lira Button betuwn aaBuBod-eeparata north* tael fie 
"* P «"‘f «*«h« Kin*) plataa ^“atta! U 


.... tiuainaa Kiev] plaiaa uu eat Lee tH 

by aasicilBg the hot apota In the Atlantic Ocean basis 
have bom flood with luopoct to thaaa to the Fee Kir 

dvflned relative ootlon circuit, Vo roiaid that tha 
chn ran tn let Ira ol Mr ly Tertiary plate »tlo!! !5!h 
renpvet to the bot apoto roaanblo chase at mmmt* 
The (ool^can-aquBre velocity or net? taior . nn ,<l 
***?i p>-«- *“»> »»w« to the h« 
early Trrtlnry encradm Lta present velocity but fvith 
th- c«aplton Ut .the Indian place) is lo.a ih«! tb! 
root ^can -aqua re VatwUv ot ,Uory early Tart!!™ 
ucronic plate. Equatorial lithosphere 

wtkn, taleoctne), . P ^ C “' P 1 *?* 

J. Oiophyi. Ua., b, 4HM0 


8150 Plate tectonics 

THE DISTRIBUTION OF HOT BPOIg 

Hlcbaal gcaranicR (Sclaeca Syetaaa and AppllcatJous, 
Inc., 10210 Droenbalc Road, Seabreot, Maryland 20106), 
Donna K, Jurdy 

Hot apota have an trragular dlatrlhutlon over the 
earth a lurfaoa. tart or this Urogularlty la 
obvloualy doe to the finite nunbor 140-100) of hot 
epota, but tha distribution does not appear to bn 
!!T l !!" ly J , ! ,,0 “' *" thlB papar » Leal analyaoa 

!l!l!m , !I! d !°f, t *” J p “ bU,Ud 1,01 'POt d«n an 1 1 , ana 
otnlnal sat of 4, and another larger cetulogue of 117 . 
Three approach. a are raham 1) chl-aquare teste of 
equel araa beaea. 2 ) cumlaclve dlatrlbutlona about 
principal axae, and 3) conaeructlnn of a density 
funretofl. Thaaa embed, all Indlc.te that hot spot, 
have a eoa-oolfana distribution, even whan statistical 
fluctuations ara eanBldared. To the first order, hot 

m on, - h « lf »^f.ca .tea of 

tha ear th| within chat porcini, tha distribution la 

** ; uo ! ,ow> * TJfSLum 

of hot spot density la usd. based on an .Dpiric.l 
nodal raise leg nuabar of hot apota to place soeed 

e!S!!!!"d°L! bU ,? r S dle 5* d d "" lt7 IasKLlai ' * tha 

5!w !!!! !.!?! d “ ,lty fu " B * i °n* i °* che t«> 

.ta r? d "** ,lilUrt ‘«MI bovevar, the 
«l!t!i| h !!l!?!\ l for data .at 1 . 
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tharsfors. ofrast ■ u,t . nr au* 1 1 “' ^ 
pul 1-a part basin rnrr-tl^ °‘ 
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J. Gouphyu. Roe., 1. f«P« r 


Volcanology 

8699 Volcanology iiiMArT"* 

KVDfiQ DYNAMIC MPECTS OF CALCW-r 


NUMERICAL MODELS K T. 

K. H. Hohlatz, T. e* 

And E. H. Jona* lEirth a " d «■»?.? LI* 

Lo* Al mo* National f;* boi ’* k * 7 . 1 p.B 
Coepsr Ison of rawltS I ««■ * ..«*! 
ilaulatlon I EACH IRA) t»> «g* , L e lilW^ W* 
shock tuba analog luppoj* .*, 11,1 at 
hydrodynaatci during th* .Ijlatlm* W' J# 1 
caldera-forming ash flo*' * rl J ff*S» 


caldera-forming Mh no" al JT _ut] th* 2™« 
by blast wave »* 

the Tshlrsgs »wabar of m 
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Priorities for Solar 
and Space Physics 

The Space Science Board's Comminee on 
Solar and Space Physics is presently pi epar- 
inga report for NASA on the priorities for 
new space science pi-ograms in solar and 
space physics, much as the Astronomy Survey 
(NAS-Field Report) and Solar-System Explo- 
ration Committees (NASA-SSEC Report) did 
for their respective disciplines. 

This National Academy report is intended 
to define a program of space missions and as- 
sociated ground-based activities that NASA 
should undertake from now through the 
1990's that will make substantial advances in 
our understanding of die physics of the sun 


and heliosphere, space plasmas, magneto- 
spheres of the earth and other planets, and 
the ionosphere and upper atmosphere of the 


The study will build upon previous reports 
and sludies as well as input from the commu- 
nity. Those wishing to offer suggestions, po- 
tential experiments, or advice should contact 
the Committee Chairman, S. M. Krimigis 
(Applied Physics Laboratory), or one of the 
discipline working group leaders: Solar and 
Heliospheric Physics, G. Widibroe (Center 
for Astrophysics); Space Physics, R. Freder- 
icks (TRW); Atmospheric Science, D. Strobe! 
(Naval Research Laboratory). The Executive 
Secretary for the Committee is R. C. Hart, 
NAS. 

The report is expected to be compleied by 
fall 1984. 

This news item was contributed by S. M. Krimi- 
gis of the Johns Hopkins University Applied Phys- 
ics Laboratory hi Laurel, Md. 

Yamato 791197 

A second meteorite oF probable lunar ori- 
gin has been Found among die several tlinu- 
smd meteorites recovered from A man lien. Il 
is number 791 197 from the Yamato collec- 
tion, which was recovered by an expedition 
from the Japanese Institute of Polar Re- 
search, Tokyo. The first meteorite of prnlw- 
ble lunar origin fALIIA 8I00!>) was ideniilicd 
by Brian Mnson in 1 982. 

Some meteorites muy be leftover rock frag- 
ments from the mtclco-syiilheais event dial 
produced the solar system. It is also believed 
that some meteorites are the result of i idler 
meteorite impacts on cither the moon or on 
Mars and that these samples were ejected into 
earth orbit. However, it is not dear if these 
samples could have escaped the gravity on 
Mars. 

Yamaio 79 1 197 is a 25.4 gm specimen that 
was described recently by K. Yanai and I I. 
Kojima at the Ninth Symposium on Aum relic 
Meteorites, held March 22-24. 1984. in To- 
kyo. The surface nr the meteorite is encrust- 
ed with glassy fused rock material, which ap- 
parently is evidence of heating during its pas- 
sage through the earth's atmosphere. Like 
ALHA 81005, this meteorite is classified as 
an impact breccia of anortiiositic character. 
The chemical coinposiliun carries definite ev- 
idence of its being from the tin ion. Yamaio 
791197 is specifically difTerciu from other 
generally similar meteorite groups such ns eu- 
crites and iiowurdilcs. 

The ratio of MnO to FeO is a characteristic 
fingerprint of lunar material. Olivines and 
Pyroxenes From the Yamaio sample fall with- 
in the appropriate lunar range (approximale- 
!y 1/70).- P MB 

U.S. Wetlands 

Although the overall rate that die nation’s 
wetlands are being converted to other uses is 
ntu farming, the continued incremental con- 
version of wetlands, especially in certain iu- 
nd regions of the country, may have signifi- 
cant adverse ecological effects over the next 
ew decades. A comprehensive report on wet- 
p .*■ requested by the Senate Committee on 
Hvironnient and Public Works, was released 
recently by Senator John H. Chafee (R-R.L), 
airman of the Subcommittee. on Environ- 
ental Pollution. The report outlines options 
r new federal measures that could lead to 
ik 0r f, e ” ect ' ve management of wed&nds in 

‘he United Stales. 

Federal efforts to manage wetlands' could 
i. ? 10re effective if they were focused on 
f hei * ™* ue wetlands, although, because the 
j °J. individual wetlands in different re- 
auh' • l ^ C countr y have not been evaluated 
time, priorities For protection have not 
^established. 

fnr/i Office of Technology Assessment 
t * A) has called for the Federal government 
0r acce,erate ^ ongoing mapping 
wetlands, concentrating on areas under the 
* ea ^?L^ eve lopment pressure. The next 
lanrf OTi ^ aa y*' involves categorizing wet- 
DD H * a ffP r<ii pg to their relative values by ' 
H^icymakei^ in cooperation with ; regional 
W* In ihis way, existing wetlind pro- 
Kramieu! be more effectively focused on , : 
8 ^raluc wetlands. OTA; suggests that ; . 


Congress could also broaden the scope of ex- 
isting wetland programs so that all of the nat- 
ural values of wetlands are considered in 
managing the various leasing, regulatory, and 
acquisition programs. At present, decisions 
abouL wetlands use are most often based on 
single values, such as wildlife habitat. 

The U.S. Army Corps of Engineers' regula- 
tory program, established by section 404 or 
the Clean Water Act. provides the major ave- 
nue of federal involvement in controlling wet- 
land use by regulating discharges or dredged 
or fill material into wetlands. For Corps-regu- 
lated activities, annual conversions or wet- 
lands were reduced by about 50,000 acres per 
year, or 50% of the acreage applied for. 

Conversions of inland, freshwater wetlands 
for agricultural purposes have been responsi- 
ble for 80% of the wetland losses over the last 
3 decades. Since the Corps' 404 program 
generally does not regulate these activities, 
95% of the nation's wetlands, which are locat- 
ed in inland areas, are not well protected by 
regulatory programs. OTA notes that most 
coastal wetlands are reasonably well protected 
by a combination of section 404 and stale 
regulatory programs. 

There are about 90 million acres of vege- 
tated wetlands remaining in the lower 48 
staLes, with an additional 200 million acres 
classified as wetlands in Alaska. Between the 
mid-1950s and the mid- 1970's, the annual 
rate of conversion in the lower 48 stales was 
about 550,000 acres a year. Because rates or 
agricultural drainage have declined, OTA es- 
timates that annual conversions arc now 
about 300,000 acres .— PMB 

NSF Graduate 
Fellowships 

Of the 540 college students offered fellow- 
ships by the National Science Foundation 
(NSF) this year for graduate study in 1984- 
1985 ill the natural and social sciences, math- 
ematics, and engineering. 34 plan in pursue 
graduate studies in the canh, ocean, or space 
sciences. In addition, uf the tin NSF Minnriiy 
Graduate Fellowships awarded this year. 2 
were offerer! to students wlm plan graduate 
studies in the earth, ocean, anil spate sci- 
ences. 

Each fellowship, awarded for 3 years of 
graduate study, provides a stipend of 38,100 
per year fnr liill-iimc graduate studv. An an- 
nual cosL-or-cdiiLUtiun allowance- ol >4,1181 is 
provided by NSF in lieu of all tuition and 
fees to the institution selected by each fellow 
for graduate study. The fellowships may be 
used over 5 years to permit students to incor- 
porate leaching or research assisiamships into 
their education during periods in which they 
are not receiving their fellowship stipends. 

In addition to Lhe NSF Graduate Fellow- 
ship awards offered this year. 974 individuals 
who received fellowship awards in previous 
years are eligible Lo continue their study dur- 
ing the 1984-1985 fellowship year. 

Those students who were offered graduate 
fellowship awards this year lu pursue gradu- 
ate studies in earth, ocean, or space sciences 
are listed below with their proposed fields of 
study and the institutions chosen for gradu- 
ate study. 

Geoffrey Alexander Abers, geophysics. Cal- 
ifornia Institute of Technology (CalTech); Ja- 
net Maria Becker, oceanography, University 
of California, San Diego; Paul Arthur Berk- 
man, biological oceanography, University of 
Rhode Island; Sara Cooper Brothers, geolo- 
gy, University of New Mexico; Carol Jacque- 
line Bryan, geophysics, University of Califor- 
nia, Berkeley; Kelley Elaine Carlson, geo- 
physics, University of Minnesota, 

Minneapolis; William Ward Chadwick, Jr., 
geology, University of California, Santa Bar- 
bara; Steven Gregory Crews, geology, Colora- 
do State University; Rebecca Jones Dorsey, 
geology, Cornell University: Mark Allen Fah- 
nestock, geology, CalTech; Steven Scott Fine, 
meteorology. Pennsylvania State University.; 
Tanya Helen Furman, geology. Massachusetts 
Institute of Technology (MIT): John Patrick 
Gilmer, geology, University of Texas, Austin; 
Robert Earl Grimm. Jr., geophysics. MIT; 
Kristine Holderied, biological oceanography. 
University of California. San Diego. 

Samuel Warren Joffe, geophysics, Stanford 
University; Thomas Charles Jusier, geology; 
University of Michigan; Meghan Willis Keith, 
geology, MIT; Michael Maier Keller, geo- 
chemistry. Princeton University; Kelly Lynn 
Kenison,- oceanography, MIT; Waller Scott ; 
Kiefer, geology. CalTech; Bradley Stewart 
Meyer, astronomy. University of Illinois, Chi- 
cago; Stephen David Murray, astronomy, , , 

University of California, Santa Cruz; Jacque- 
line C. Mutschler, geophysics. Cornell Urn- : 

versity;JonMich3eINese, meteorology, - 

Pennsylvania State University; KirsLen Peters, 
Ecology, Harvard University: Cynthia C, Pio- 
trowski. geochemistry; CalTech; Laura Kat|i- 
ryti Reilly, geochemistry, Pennsylvania State 
. University; Michael Perry Rupen. astronpmy,. 
CalTech; Daniel Badger Seaver. geology, , 
University or California, Santa Barbara; Jona- 
than Edward Snow, geochemisLry . University . 
of Rochester; Mfch|iel Abram Strauss, Jtstron 7 ' 


omy, Princeton University; Mark Ira Te- 
cotzky, geochemistry, MIT; and Rebecca 
Anne Williams, geology, Johns Hopkins Uni- 
versity. 

The minority fellowships are awarded to 
minority students of outstanding ability. 

More than 520 students who are American 
Indian, Black, Pacific Islander, or Hispanic 
submitted applications to the nationwide 
competition. Ernest Austin Jones, Jr., will 
study geology aL Harvard University. Lisa 
Diane White will study geology at Stanford 
University. In addition to the NSF Minority 
Graduate Fellowship awards offered this 
year, 106 individuals who received fellowship 
awards in previous years are eligible to con- 
tinue their study during the 1984-1985 fel- 
lowship year.— ZJ 77? 

In Congress: 
Upcoming Hearings 

The following hearings and markups have 
tentatively been scheduled for the coming 
weeks by the Senate and House of Represen- 
tatives. Dates and times should he verified 
with the committee or suljcommniiuec hold- 
ing the hearing or markup; all offices on 
Capitol Hill may be reached by telephoning 
202-224-3121. Far guidelines on contacting a 
member of Congress, see ACU's Guide to Leg- 
islative Information and Contacts (Eos, April 17, 
1984. p. 159). 

May 8i Mark up uf Landsat commercial- 
ization bill (S. 2292) by the Senate Com- 
merce. Science, and Transportation Commit- 
tee. Russell Building, Room SR-253, 9:30 
A.M. The House of Representatives passed 
its versiun of the Landsat commercialization 
hill (H.R. 5155) (Eos. April 17. 1984, p. 149) 
on April 9. 

May 10: U.S. Geological Survey appropri- 
ations hearing for fiscal 1985 by the Interior 
and Related Agencies Subcommittee or the 
Senate Appropriations Comminee. Diikscn 
Building, Room SD-138, 10 A.M . — UTR 


Smithsonian Grants 

The Smithsonian Institution has an- 
nounced the deadlines for a fellowship in res- 
ilience program and a foreign currency 
grants program. 

The residence fellowships support inde- 
pendent research and study in fields that are 
actively pursued by the variuiis bureaus of 
the institution. The primary objective of the 
fellowships is lo flirt her the research training 
of scholars and scientists in the early stages of 
their professional careers. Proposals will be 
considered for research, among other topics, 
in earth sciences; paleobiology; ecological, be- 
havioral, and environ mental studies of tropi- 
cal and temperate zones; and history of sci- 
ence and technology. 

Individuals are selected competitively and 
are appointed lo work under the guidance of 
professional staff members and to use the 
Smithsonian's collections and facilities. Pre- 
and posL-doctoral appointments have a 6- to 
12-month tenure; graduate student appoint- 
ments are for 10 weeks. 

Stipends supporting awards are $18,000 
per year plus allowances far postdoctoral fel- 
lows; $1 1,000 per year plus allowances for 
predocloral fellows; and $2,000 for graduate 
students for the 10-week appointment. 

Individuals interested in astrophysics or 
geophysical research should write to die 
Smithsonian Astrophysical Observatory, 60 
Garden Street, Cambridge. MA 02138. For 
general information and far information on 
other fellowships fields, contact the Smithson- 
ian Institution Office of Fellowships and 
Grams, L'Enfant Plaza, Suite 33Q0, Washing- 
ton, DC 20560 (telephone: 202-287-3271 or 
202-287-3321). The application deadline is 
January 15, 1985. 

The Smithsonian Foreign Currency Pro- 
gram, a national research grants program, of- 
fers opportunities for suppoit or research in 
Burma, New Guinea, India, and Pakistan in 
astrophysics, earth sciences, anthropology, ar- 
cheology anil related disciplines, systematic 
and environmental biology, and museum 
programs. . 

Awards are determined based on competi- 
tive scholarly review. Grants in the local cur- 
rencies of the country where the research will 
be performed, are awarded to American insti- 
tutions for the research of senior scientists. 
Collaborative porgrams Involving host coun- 
try institutions are welcome. 

For additional information, write to the ' 
Foreign Currency Program, Office of Fellow- . 
ships and Grants, Smitnsonian Institution, , 
Washington, DC 20580 (telephone: 202-287- . 
3321). The deadline is November 1, 1984. - . • 

Geophysicists 

PhilipH, Abel son, editor of Science, and 
Rep. Edward Boland, ranking member or the 
House Appropriations Committee and chair- 
man of ju Subcommittee on HUD and Inde- 


pendent Agencies, will receive the Distin- 
guished Public Service Award of the National 
Science Foundation (NSF) at a dinner spon- 
sored by the National Science Board on May 
9. A be Ison and Bolnnd will lie honored at a 
reception on May 8 as part of the NSF-spon- 
sored Science Week. Abclson hits held nu- 
merous positions at the University of Califor- 
nia at Berkeley, the Naval Research Labora- 
tory, and die Carnegie Institution, which he 
headed as president from 197 1 to 1978. He 
has been editor of Lhe American Association 
for the Advancement of Science's weekly 
journal since 1962. Boland is a strong sup- 
porter of fundamental research, science and 
mathematics education, and space sciences. 

Barbara Fillmore has been selected to re- 
ceive die Association for Women Geoscien- 
tists’ National Officers Scholarship Award, 
which is presented to Lhe outstanding woman 
geoscientisl working in a degree program 
who has been an active participant in her 
profession and community. Fillmore is cur- 
rently completing a masters of science degree 
in geology at the Colorado School of Mines. 

Don Kirkham, a former professor of soil 
chemistry at Iowa Slate University, has been 
awarded the Wolf Prize for 1983-1984 from 
the Israeli-lused Wolf Foundation. The 
$100,000 prize, which he is sharing with 
agronomist Cornells T, de Wit of Holland, is 
believed tn lie the largest prize for agricultur- 
al research. 

Ivan 1. Mueller, lias been appointed the 
chairman of the department of geode lie sci- 
ences and surveying at The Ohio State Uni- 
versity Irom Oc to tier I. 1984, though Sep- 
tember 30, I98H. Mill 1 Her was elected first 
vice president uf the I liter national Associa- 
tion of Geodesy at the 1983 General Assem- 
bly of the International Union of Gemlesy 
and Geophysics. 

In Alemuriam 

The following AGU mrmbets are recent I > 
deceased. 

Richard H. J ah in, 68. died Dccenihei 31. 

1983. An AGU Fellow and a manlier oi the 
Volcanology, Geochemistry, and Petrology 
section, lie joined AGU in 1945. 

Sada in i Afafmj/iiVa, 64. died March I-I, 

1984. A member uf die Sular-PLiiicturv Rela- 
tionships section. he joined AG I' in 1955. 

Kiyoloshi Misawa, 45. died bebraim h>. 
1984. A member uf die Solar- PI. me tart Rela- 
tionships section, hejuiiLed AGU in 1969. 

flocco S. Narcisi, 53, died Match 27. I PHI. 

A tnei ubci ol the S< liar -Planetary Relation- 
ships section, he joined AGU in I9li9. 

Duane C. Simpson . 30, died January 19. 
1984. A member of the Ocean .Sciences sec- 
tion. he joined AGL r in 1972. 

Geophysical Events 

This is a summary of SEAX Bulletin. 9(3), March 
31, 1984, a publics i inn of die Smithsonian lnstilsi- 
lion’s Scientific Event Aten Network. The complete 
bulletin is available in die microfiche ediiion of Eds 
as a microfiche supplement or as a paper reprint. 

For the microfiche, order document E84-004 ill 
$2.50 (U.S.) from AGU Fulfillment, 20UD Florida 
Aienue, N.W., Washington, DC 20009. For lhe pa- 
per reprint, order SEA A' Bulletin (giving volume and 
iuue numbers and issue dale) through AGU Sepa- 
rates at the above address; die price is $3.50 for one 
copy or each issue number for tliusc who do not 
have a deposit account, $2 for those who do; addi- 
tional copies of each issue number are $1. Subscrip- 
tions io SEAX Bulletin are available from AGU Ful- 
fillment at the above addicss; the price is $18 for 12 
monthly issues mailed io a U.S. address, $28 if 
mailed elsewhere, and must be prepaid. 

Volcanic Events 

Manna Loa (Hawaii): Fissure eruption pro- 
duces voluminous lava (lows from NE rift 
vents; SOa-rtch tropospheric plume reduces 
visibilities 7000 km away. 

Kilauea (Hawaii): Phases 16 and 17 include 
strong Ibumaining, tephra, and the longest 
Row of the 1983-1984 eruption. 

Mi. St. Helens (Washington): New lobe ex- 
truded onto the composite lava dome. 
Veniaminof (Alaska): Vapor plumes and in- 
candescence. 

Pavlof (Alaska): Vapor plume to 0 kin alti- 
tude. 

Nyamuraglra (Zaire): Large lava flows and 
tephra ejection from flank fissure. 

Campi Flcgrei (Italy): Move vigorous sciamic- 
■ ity: uplift continues. 

Fernand ina (Galflpngos Is.): Caldera erup- 
tion; lava flow; SOa plume delected. 

Arena! {Cosla Rica): 49rd— 4 ,GlIj lava flows 
since 1968. 

Pods (Costa Rica): Fumarole temperatures de- 
crease. 1 

El Chichdn (Mexico): Plumes on satellite im- 
ages not caused by eruptions. 

Sbwanosejlnia (Ryukyu Is.): Summary of ac- ' 
Lhriiy, November 1982-January 1984. ■ 
Submarine Volcanoes (Volcano Is.): 1892— ■ 

. : 1983 observations. 

Sakurajima (Japan): Tephra cables minor 
damage.. [ 

Rabaul (New Britain): Seismicity continues to 


News (coni, on p. 339) 
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Edllon A rnuld L Gordon, [jnwml-Dohcriy Geo- 
logical Observatory, Palisades, NY 109G4 (telephone 
9 U-S59-2900, cx(. 325). 


Information Report 


Symposia on Chemical 
Oceanography 


Artinliiuiiiig iriiiiCL'in of (lie National Sci- 
ence Foundation (NSF). the Ollicc- of Naval 
Rcveari li (ONR), and the N.ilitmal Oceanic 
and Annus plic-Tir Ailinininr.itiun (NOAA) is 
die elfrctivc utili/mimi ul' young scientists. In 
dun end, these agencies are interested in be- 
coming tnrirc rami liar with the ideas being 
forinulali-d hy these individual an they enter 
die field of occam igraphy and independently 
pill sue their resen i ill interests, ll is also fell 
important that these new graduates lie in pos- 
session util only of the most recent informa- 
tion un die research ilium to and iippot (uni- 
ties in their Tes| art live fields, hut are provid- 
ed an insight into die structure, missions, and 
modes ul' operation of the cospun soring 
agencies of the svnqxisia, as well as the proce- 
dures to Follow in seeking support to conduct 
research from these agencies. As a result, the 
Marine Chemistry Program of NSF and ilic 
CTlicruir.il Oceanography Program nf ONR 
were extremely receptive to a suggestion 
made in October 1976 by E. D. Goldberg of 
the Scripps Institution of Oceanography that 
it would be useful m have u symposium con- 
vened which would be completely dedicated 
to soon-m-br or recent Ph-D. graduates in 
chemical oceanography. After discussinns at 
some considerable length with members of 
the scientific community, preparations were 
sei in mntiun For convening such a meeting, 
which was anticipated to he the First in a se- 
ries. 

Owing to the Fact that the symposia were 
crcaLcd for and are completely dedicated to 
the newest Ph.D.'s in chemical oceanography, 


certain general guidelines were formulated. 
First, major professors of the participants ar 


First, major professors of the participants and 
their departmental heads and deans would 
not be invited to attend the meeting. The 
reason for this was that we did not wish to 
run the risk of creating any harrier to open 


and frank discussions of papers being pr 
sented or tu risk achieving the goals of tl 


sen ted or tu risk achieving the goals of the 
meeting by its being taken over by these indi- 
viduals. Second, participation was limited to 
ensure that each participant had ample time 
to present his or her thesis research and that 
sufficient time was available for in-deptli dis- 


hy the agencies at the opening session. The 
results of these informal sessions would he 


results of these informal sessions would he 
presented by spokespersons of the groups 
formed to address the assignments. 

It was felt that hy bringing together, in sci- 
entific disci issinn and tntcraitifin, Ime stage 
chemical oceanography doctoral cniididau-s, 
as well as new l'li.U.’s. professional relation- 
ships would be forged which would facilitate 
future intcnli st ipl inary and iiiierinstiiutioiiHl 
investigations. It was also con vide red that the 
entire oceanographic community would be- 
come better aware of innovations in marine 


chemistry as a consequence or making young 
workers' efforts mare visible. On the basis of 


workers' cfTons more visible. On the basis of 
ihc various types uf data from the respective 


programs involved, these objectives have 
been realized, and it may well prove to be re- 


warding to consider having similar symposia 
convened in the other subdisriplines compris 


February IU7H. jointly supported by NSF and 
ONR. .Subsequent to ilic fust meeting. 

NOAA joined in cosponsoring the syni|>osia, 
which have been convened at approximately 
18 iiiniilli intervals, with coordination being 
provided in all instances by the American In- 
stitute of Biological Sciences (A IBS). 

The fifth symposium was recently complet- 
ed un March 9, 1984. and, again, was a com- 
plete success as viewed from both participants 
and sponsors who attended. With the conclu- 
sion ufthis latest meeting, a total of 139 
young marine scientists representing 27 U.S. 
institutions have hud the advantage of partici- 
pating in, and receiving the benefits of, these 
symposia. Ill discussing the desirability of 
continuing these meetings with the communi- 
ty at large, which obviously included former 
participants, the present enthusiasm is great- 
er than at the beginning in 1978, and it is 
clear that these meetings arc a community 
service. 


sumcicm lime was available for in-depth dis- 
cussion and debate. Third, application to and 
selection for the meeting would be made on 
the basis of an extended abstract. These ab- 
stracts are tu he printed in final form approx- 
imately I month after the close or the sympo- 
sium, providing an opportunity for the au- 
thors to make any revisions as a consequence 
of the discussions that took place during the 
meeting. These abstracts arc available frnm 
the cosponsoring agencies. Finally, lime 
would lie made available tu the par tici pants 
not only to initiate and hold inforimd ses- 
sions. hut ulso to address ci-riniii topics raised 


convened in the other subdisriplines compris- 
ing the Ocean Sciences. 

The first Dissertations Symposia on Chemi- 
cal Oceanography (DISCO) was convened in 


During the period of these symposia, we 
a vc benefited from having 10 foreign parti 


have benefited from having 10 foreign partic- 
ipants, representing five countries (Belgium, 
France, Japan, Norway, and Pakistan). Travel 
for these participants lias been provided hy 
both their national resources and the Inter- 
governmental Oceanographic Commission 
(IOC.) of UNESCO. Recently, the Interna- 
tional Association for the Physical Sciences nf 
the Ocean (IAPSQ) has indicated that as an 
international scientific hotly they would be 
pleased tu hccninc associated with ihcsc meet- 
ings, mill efforts have been initiated to obtain 
resources from ail iiiieniiiiicuial organization 
to support foreign participation, in addition 
tu the national resources noted above. In- 
deed, it would seem that this series uf sympo- 


sia is proving to lie or value well beyond that 
initially envisaged. 


The sixth DISCO is now being planned 
and is anticipated to be convened from Octo- 
ber 1-1 tu 18, 1985. To be an invited speaker 
at (he synipusinm. die applicant should have 
received Ins nr her dncim-mc from an accred- 
ited university after October 1984 or, alterna- 
tively. his ur her depart mental chairperson or 
college dean must certify on the application 
form that in all probability the applicant will 
receive his or her degree before July 31, 

1986. The applicant's diesis must deal with 
an important problem in chemical oceanogra- 
phy. 

Pntenti.il participants are urged lo note the 
dates of this meeting and be alert to a further 


aiiiiuiinccnieiiL which will appear in die scien- 
tific literature and the iiosline of information 


lific literature and the posting of information 
concerning obtaining applications, which will 
be given wide distribution to appropriate 
graduate schools. 


Thu Information Report was contributed by Neil 
R. Andersen, National Science Foundation, 
Washington, D.C. 20550, and Frank L. Herr, 
Office of Naval Research, Washington, D.C. 
20350. 


News & 

Announcements 


Research Ship Plans for 
1985-1987 


Possible meridional transects to and Irotu 
Antarctic along 100* and 17U° west in early 
1986. Work in southern ocean (Atlantic and 
Pacific) in winter of 1986—1987, with transit 
runs either through eastern Pacific ur south 
Adamic. 

R/V Atlantis II (Woods Hole): Northeast Pa 
cific in early 1985. Atlantis II will tarry the 
DSRV Alvin through 1985; its schedule is 
therefore tied tu the Alvin schedule, which is 
not yet firm beyond the end uf 1984. Atlantis 
ll will he equipped with a SeaBeam system 
during 1985. 

R/V Conrad (Lamoul): Will work in the 
equatorial Atlantic and Caribbean in early 


The University National Oceanographic 
Laboratory System (UNOLS), representing 
operators or American academic research 
ships, has established a National Expedition- 
ary Planning Committee to coordinate plan- 
ning of research ship cruises to remote areas, 
multi-ship operations, and operations requir- 
ing fixed schedules of work. One essential 
part of this is to provide predictions of the 
areas in which the major research ships are 
likely lo operate id make it possible for scien- 
tific investigators to do their own planning. 
This Ls, or course, a circular process: Some 
marine scientists have told us of their plans; 
these have resulted in tentative schedules. We 
hope that other Investigators will fit their 
plans into these schedules to use the shins 
mure efficiently and to avoid unproductive 
transit time. 

In the following list, ships are listed as 
working in their "normal operating area." ar- 
eas close to home port if there art nut pre- 
sent plans fur them Ui work elsewhere. Gen- 
eralized routes are given for those ships for 
which there are plans for remote operations. 
All plans are of count subject to change. Sci- 
entific investigators inicrcsicd in working on 
any of these strips should contact the ship-op- 
erating institution or the UNOLS office (Wil- 
liam I). Dari we, UNOLS Office WB-15, 
School of Oceanography, University of Wash- 
ington, Seattle, WA 98195). 

R/V Knott (Woods Hole): Normal operat- 
ing area (north and equatorial Atlantic) dur- 
ing summers of 1985 and 1986. Work in Tar 

A ilnid!^ rl»rlnn nf I ft Off infll* 


south Atlantic during winter of 1085-1986; 
may return north either through the Atlantic 
or the western Indian Ocean and Medium- 
ncan. Time avuilnble for work en route in 
1985 and 1986. 

R/V Melville (Scripps): Normal operating 
area (northeast and central Pacific) 1985 , 
through November and summer of 1080.; ■ 


1985, followed by East Pacific Rise work min 
San Diego by June. Transit tu the western Pa- 
cific (Philippines. South China Sea) and Indi- 
an Ocean (north Australia) will be followed 
by availability in Indian Ocean or southern 
Indian-Ailanlic ocean in late 1985 and early 

1986. A tentative schedule for further work 
in the Indian Ocean during mid-1986 will 
await proposals. Courad is principally outfit- 
ted for marine geophysical programs, with 
SeaBean and multichannel seismic system. 

R/V Thomas Washington (Scripps): Stalls 
1985 in die south Atlantic; returns to eastern 
equatorial Pacific in May 1985. In Fall-wimcr 
1985 will probably make a loop via Hawaii to 
die suuiliwest Pacific, to southeast Pacific. 
May return north in early 1986 through 
southeast Pacific for north Pacific operations. 
Will return south to Antarctic for the winter 


of 1986-1987. Equipped with SeaBeam; will 
carry two-channel digital seismic system for 


carry two-channel digital seismic system for 
most uf lime, 

R/V Thomas Thompson (University of Wash- 
ington): Normal operating area (north Pacific 
north of about 25° north). Will work to Japan 
and back in 1985. has time available in the 
northwest Pacific. 

R/V Moana Wave (Hawaii); Will start 1985 
off the coast of Peril, work off western South 
America in early 1985, transit via Easter Is- 
land across the South Pacific to the Fiji area 
in mid-1985. Will work iu the western and 
southwestern Pacific through October and 
then pinceed to the Suiitli Atlantic via either 
western South America or the Indian Ocean 
in November or December. Early 198G will be 
spent in die southern oceans and a return lo 
Honolulu via (he Indian Ocean and south- 
west Pacific is planned for the summer and 
Tall of 1986. Aloana Wave is being lengthened 
in 1984 and will carry a multichannel digital 
seismic system and SeaMARt. II in addition 
to general laboratory areas and deep sea 
trawl and hydrographic winches. 

R/V Oceania (Woods Hole): Normal operat- 
ing area (North Atlantic). 

R/V Endeavor (University of Rhode Island): 
Normal operating area (North Atlantic). Iu 
1985 will work between Equator and Iceland. 
In 1986 may work part of year in southeast 
Pacific. 

R/V Columbus I selin (University of Miami); 
Normal operating area (western North Atlan- 
tic, Gulf, and Caribbean). 

R/V Gyre (Texas A&M): Normal operating 
area (western North Atlantic, Guir, and Ca- 
ribbean). 

R/V New Horizon (Scripps): Normal operat- 
ing area (eastern north Pacific, California ui 
Mexico). 

R/V Weeoma (Oregon State University): 
Normal operating area (northwest coast of 
United Stales). Will work south to Peru and 
back in March-April 1985. 


syiupi»iuiu will uriihcvt u-uii.il tnmion imhe 
equ.ilMii.il upper mean In bringing together 
leading lescan bets in «n e.iiiugraphy, nietco. 
tokigv. and fuller k-v Papcis are invited with- 
in the billowing topic m (1) gviu-iaiinn, ma j n . 
ten it me, and dissipation him hnnhins or verti- 
cal un it inn; (2) lelaiioiiship between change* 
in vertiial motion and uppei mean heat con- 
tent. sea surface tempei aline, and atmo- 
spheric planetary boundary layer variations; 
(3) iiisimiueiilatioii, olisei vatimial lc-dmu|u«, 
and data analysis nielhods; ( I) i el.uiimihiji 
between vertical motion and nutrient enrich- 
ment, biological pi mhiuiviiy. and fisheries 
yield; (5) coastal upwclling in low-latitude re- 
gions; (6) the mle ol veitital motion imhe 
1982- 1 WW F.l Nino Southern Oscillation 
event; and (7) the relationship lie tween verti- 
cal motion and the distribution ol chemical 
prnjunies. 

This symposium is organized hy the Scien- 
tific Committee on Oceanic Research (SCOR) 
Wot king Group 56 and i.s cosponsored by the 
Intergovernmental Oceanographic Coininis- 
siun (IOC), SCOR/ IOC Committee mi Climat- 
ic Changes and the ( hx-an (CCCO), and Divi- 
sion uf Marine Sciences of till* UN Education- 
al, Scientific, and Cultural Oiganizniion 
(UNESCO). Members of the Symposium Or- 
ganizing Committee are D. I lalpcrn {Chair- 
man), United States; R. Bariier. United 
States; O. Guillen, Peru; D. Hu, People's Re- 
public or China; K. Jimenez. Ecuador; A. 
Longliursi, Canada; H. Roisclu, Ivory Coail; 
and U. Voituriez, France. The language of 
the Symposium will be English. 

Circular Number 1 was issued in March 
1984, iu which abstract, registration, and gen- 
eral information about the symposium is pro- 
vided, can lie obtained by writing tu David 
Halpcrn. NOAA I'M EL, 7tit)0 Sand Point 
Way NE, .Seattle. WA UK 1 15. 


The Pacific and Its 
Influence 


This news item was contributed by George 
Shor. Jr., Chairman, UNOLS National Expedi- 
tionary Planning Committee, University of Califor- 
nia, San Diego, Scripps Institution of Oceanogra- 
phy. La Jolla, CA 92093. 


Symposium on Vertical 
Motion 


A specially equipped scientific research 
ship and an Orion P-3 instrumented aircraft 
will be dispatched lo the equatorial Paiiiic 
Ocean this spring by the National Oceanic 
and Aunusphriit Administration (NOAA) to 
conduct in-tandem studies of the ocean's in- 
fluence on. and relationship with, the atmo- 
sphere. The NOAA ship Resent cher will cruise 
die waters from Honolulu to Tahiti between 
May 14 and June -I, taking wntci and air 
measurements while the Orion aircraft sam- 
ples the atmosphere overhead. Alter 3 weeks 
or data collect inn, scientists hope to gain new 
knowledge about how the ocean is involved ■ 
such phunmmciia as acid rain, El Nifie. and 
the “greenhouse" buildup ol carbon dioxide- 
The project will support a series of fn* W* 
tcrlockiug scientific experiments. To try and 
answer the question ol why tain acidity » °‘‘ 
ten as high in the remote ocean ns it b in 
some coastal areas, one nl these experiment 
will investigate concciili'iiiious of sulfur and 
other chemicals in the water column and at 
the atmosphere's hnmidary with the ocean- 
Another cx]K-riiiicnt deals with carbon tu®' 
idc and how it is transferred at the Hit-sea" 1 ' 
lerface, a step iu trying to understand the 
global "greenhouse" ellecL that is believed 0 
be warming up the eat tit's climate. 

Two more studies will gather data on 
winds in the equatorial zone and on the « * 
buleiil updrafts and downdrafts that transt 
heat across the alr-walcr boundary. The It 
experiment is an investigation or lit® therm 
dine butuulary layer that separates colu, f») 
gen-poor waters from the warmer water* 
above them. , j 

These last two investigations wfil alw 
data into NOAA's multi-year EPOCS (tq 
torial Pacific Ocean Climate Studies) P 70 ' 
gram, a broad effort by climatologists to ^ 
derstand the variation of sea surface tem- 


A Symposium on Vertical Motion in the 
Equatorial Upper Ocean and Its Effects 
Upon Living Resources and the Atmosphere 
is to be held May 6-10, 1985, in Paris, 
France. This multidisciplinary international 


in List, li a >** " ■ 

to season and from year to year, The n Pf 
that this program will shed new light on g 
al climate patterns and how they are K 
sionally disrupted by events such as "tu ) 


El Niflo. 
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NeWS front, from p. 337) 

intensify; deeper, stronger cm t liquates; 2 
seismic crises. 

Manam (Bismaick Sea): Simiuhuliau jets, 
glowing avalanches, scoria (lows. 

Langilu (New Britain): Activity low; explo- 
sions at middle and end uf month. 

Uliuvun (New Britain): Explosions and Janu- 
ary seismic crisis 3-uionili summary. 

Bagaua (Solomon Is.): Sounds. glow, icphra 
emissions; but nu new lava Hows. 
Atmospheric Effects: Aerosols persist al miil- 
latitudes; sunset repents. 

Mauna Loa Volcano, Hawaii (!9.-t7 a N, 
l55.6r\V). All times arc local ( = UT—IO 
hours). 

The following (except for the pin me data) 
is from the USGS Hawaiian Volcano Obser- 
vatory. Times noted below :uc preliminary 
and subject to slight revision after later analy- 
sis. The USGS will provide a mure detailed 
report of the erupt inn for a future issue uf 
Eos. 

A Rank eruption began on March 25 and 
had ended by April 15. Simultaneous erup- 
tions on March 30 at Manna Loa. Kilauca, 

Ml. Si. Helens, and Veniaminof make this the 
first date known on which four U.S. volca- 
noes were erupting at the same time. 

Summit inflation had continued since Man- 
na Loa's last eruption July 5-6, 1975. Based 
on an increase in the rate of gcudctic change 
and seismic activity. Decker et al. (Eos, Sep- 
tember 13, 1983) called attention to the "in- 
creased probability of n Mauna Loa eruption 
within the nexL 2 years." 

There was almost no short-term insu umen- 
lal warning of the eruption. Seismic activity 
had been increasing gradually through 
March, but only 29 microeartliquakes were 
recorded beneath the summit caldera in the 
24 hours before die eruption (in contrast to 
700 microearthquakes per day in September 
1983). At 2255 on March 24, a small earth- 
quake swarm began directly benenih die sum- 
mit and weak harmonic tremor was recorded 
from the summit sinrion at 2330. Tremor am- 
plitude and the number or earthquakes in- 
creased about midnight, and borehole tilt me- 
ters recorded the onset of rapid summit infla- 
tion at 0100. 

A military satellite delected a “sttung" in- 
frared signal from the summit :n 0125. and 
glow was sighted I rum the ground 4 min lat- 


er. Lava louinainiiig began in the caldera and 
upper south west rift, but eruption fissures 
had migrated down Lhe northeast rift before 
(lawn. All dikes were emplaced within the 
first 15 hours of the eruption, at propagation 
rates that varied from 2500 ni/hour down L he 
SW rifl zuiic lo about 1200 m/hour in lower 
parts of die NE rift zone (Figure I). 

By March 26 all lava pi oduction was con- 
centrated along a 500-iu fissure segment near 
2900 m altitude, about 15 km NE of the sum- 
mit area (Figure 2). Approximately 80 % of 
the lava production fed flow 1, which inn veil 
rapidly nonheasL toward Hilo March 27-28 
(Figure 3). Significant advance of the from of 
flow I slopped by early March 29, more than 
7 kin from the nearest homes, although pro- 
duction at the vents remained essentially con- 
stant. When weather cleared March 30, a new 
branch flow (1A) was advancing quickly N of 
flow I, but it slowed the next day as it thick- 
ened and widened upstream and the feeding 
channel became sluggish. Slow advance con- 
tinued until April 5, when a major overflow 
at about 2000 m altitude sIuil off most or its 
lava supply and fed a fast-moving flow (IB). 
Lava production decreased by about 50% 
during the nights of April 8-9 and subse- 
quent activity Fed flows that did not move far 
riownslojie. The rale or outflow gradually de- 
creased and die eruption had ended bv early 
April 15. 

The eruption produced a large gas plume 
that was carried thousands of kilometers to 
the W by Lradc winds. There was uu evidence 
dial the plume reached the stratosphere. By 
March 30. a haze layer was detected at Wake 
and Juhnston Islands (14l)0 and 390(1 kin 
from Mauna Loa) and had reached Guam 
(6300 km lo the WSW) by Apiil 2. SO* emit- 
ted by Mauna Lon was detected by the TOMS 
instrument oil the Nimbus 7 polar orbiting 
satellite, which passed over Hawaii daily at 
about local noon. From the TOMS duta, pre- 
liminary estimates of die total SOi- in the 
Mauna Loa plume were roughly 130,000 
metric tons on March 26 and lOO.uQU tuns on 
March 27. 

Tile 1984 basalt was very fine-grained with 
widely scattered («1%) phennerysts of oliv- 
ine (most Fo 88-90) and spaise miciuphenn- 
crysts of plagiodase and clinopyruxene. Maxi- 
mum temperatures determined rcpcnicdlv by 
thermocouple and radiometer ranged from 
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Cover. Magnetic reconnection is a proc- 
ess, important in systems of magnetized 
plasmas, by which differently directed 
field lines link up, allowing topological 
changes of the magnetic field to occur, de- 
termining patterns oF plasma Row, and re- 
sulting in conversion of magnetic energy 
fo kinetic and thermal energy of the plas- 
ma. The cover figure demonstrates quite 
similar consequences of magnetic recon- 
nection that are found in the vastly differ- 
ent environments of a comet, earth’s mag- 
netosphere, and a laboratory fusion ex- 
periment. (Top) Yerkes Observatory 
photographs of Comet Morehouse before 1 
and after its plasma tail was severed by 
magnetic reconnection near the comet’s 
head in what is called a “disconnection 
jjveni” (DE). A comet's plasma tail is creat- 
'd hy an accumulation of solar wind mag- 
netic field lines that drqpe around the 
'omet’s head. In a DE, the Solar wind 
plasma and energy LhaL have been stored 
gradually in the tail during its generation 
are suddenly released and returned to the , 
solar wind. (Middle) The pldsma sheet 
(shaded) In the tail of earth's magneto-, 
sphere is suddenly severed near the earth 
oy magnetic reconnection^ This creates a 
Plasmoid (a system qF closed magnetic 
°ops) that flows rapidly away through the 
' , carrying a, vast amount oF plasma arid 
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energy earlier acquired from the solar 
wind. Such episouca oF plasmoid genera- 
tion and release to the solar wind were 
dramatically confirmed by [SEE 3 satellite 
observations at 1.4 million kilometers 
Trom earth and are thought to be the un- 
derlying physical process in ipagneto- 
spheric substorms- (Bottom) Axial cross 
section oF the field-reversed 0-pinch ex- 
periment, FRX-C/T at the Los Alamos Na- 
tional Laboratory, showing translation of a 
field reversed configuration (FRC) from 
the left section of the cylindrical contain- 
er, where it was formed, into the “drift 
tube” section at, right. The FRC (shaded), 
a cylindrical plasmoid, was formed near l 
a 0 m by magnetic reconnection when an 
Initial B z (axial) field was entrapped in 


E lasma and then compressed! at t - u (is, 
y a fasL-rising B, field of opposite sign 
(by courtesy of D- J. Rcj, Los Alamos Na- 
tional Laboratory). In the middle and bot- 
tom panels the lines with black arrows are 
magnetic field lines aqd white arrows indl- 
cate tile direction oF plasma flow. (Further 
discussion of these phenomena can be 
Found In Magnetic Reconnecltoji vs Space antt 
. Laboratory Plasmas, GeopkyrieS Monograph 
' Send, vbi. 30, members $23-10, nonmem- 
bersi$3S.00,' published by the Ameriran 
Geophysical, Union. )(See Hones article 

this issue.) . . ' ! ' 
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Fig. I. Rate of propagation or eruption fissures, shown as distance from Lhe 1940 cone 
(in the SW part of the summit caldera; see Figure 2) versus time in linurs after die start of 
the eruption. 
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Fig. 2. Maps of the summit area and northeast rift zone ol Mauna Ln;i. Eruption fis- 
sures are indicated by hachured lines and 1984 lava flows are stippled. Contours are ap- 
proximately 6U0 m apart. The edge of the suburbs of Hilo is shown by a dotted line. 
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Fig. 3. Rate of movement of flows 1. 1A, and IB, in kilometers per day. Small circles 
represent observations of flow positions. 


Phase 17 of Kilauea’s cast rift zone erup- 
tion began March 30 bin had no apparent ef- 
fect on Mauna Loa activity. Likewise, Kilauea 
tilt showed no deflection as the Mauna Laa 
eruption began March 25. 

Information Contacts: J. Lockwood and 
staff, USGS Hawaiian Volcano Observatory, 
Hawaii Volcanoes National Park, HI 96718; 

J. M. Rhodes, Dept, of Geology, University of 
Massachusetts, Anilierst, MA 01003; Michael 
Garcia, Depri or Geology and Geophysics. 
University of Hawaii, Honolulu, HI 96822; 
Tom Casndcvall, USGS Cascades Volcano 
Observatory, 5400 MacArthur Blvd., Vancou- 
ver, WA 98G61; Arlin Krueger, Code 963, 
NASA Goddard Space Flight Center, Green- 
bell, MD 20771; Michael. Matson, NOAA/ 
NESDfS, Room 510 World Weather Bldg., 
Washington,; DC 20233. 1 ‘ 

Fcrh&ndlna Cnldenfialdpagos Islands 
(0.3rS, 9l.55°W). All times are local (=* UT—6 
hours). ! • • 

At 0500 bn March 30, Oswaldo Chap! and 
Fausto Cepedq (of the Galapagos National 
Park) he?rd noise Trom Femandlna Caldera, 

. 22 km SW oF iheir position at Tagus Cove. 


Glow was visible over the NW end or the cal- 
dera, and a cloud was seen issuing front the 
same location after sunrise. The eruption was 
described as being smaller than. the vole An 
Wolf eruption of 1982 (see SEAN Bulletin, 
vol. .7, no. 8). 

The TOMS instrument in the Nimbus 7 
polar orbiting satellite detected SOa produced 
hy the eruption April 1 and 2. No data were 
available March 90-$ 1, anti SOa had dropped 
below the detection threshold by April S. 
Strongest values on April 1 were directly oyer 
the volcano, and a preliminary estimate of to- 
tal SO* was 60,000 metric tons. No eruption , 
cloud was evident on NOAA weather satellite 


imagery. 

On the afternoon of April 4, the cruise 
ship Santa Cruz reported a long plume oF va- ; 
por coming from the caldera, but apparently 
decreasing hr size. They' looked for glow over 
the volcano that night but reported none. 

On April 11, Fernandina tvas climbed from 
the >|W by David Day arid L. Feteirsoiij who : 
reported an apparently inactive lava flow 

1 '■ News («nf. an p. 340) 
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NeWS (coni, front p. 339) 

reaching from [lie western side of the caldera 
(near the site of die major eruption of 1068) 
to the l3ke. At 0650 the next i running, Day 
and Peterson heard a noise "like a large land- 
slide" from their camp near the western cal- 
dera rim. Will tin 30 5, they reached the rim 
in lime to see what Day described as a nude 
ardcnic that had already moved from the 
vent area hallway to the lake. They left the 
rim, and observers from Puma Espinoza. 17 
km to the NE, described att eruptive cloud 
rising at 0655 to an estimated height of about 
7 km. At 0704, Day and Peterson were over- 
taken by an ash ram described ns "raindrops 
with ash," and total darkness persisted until 
0720. A thickness of 3 mm of tephra accumu- 
lated during that period at their riin camp. 

By 0725 it was dear enough to see into the 
caldera. Tephra covered the new lava on the 
caldera floor with the exception of an area a 
few hundred meters across in which molten 


lava could be seen. Day and Peterson left the 
rim at 1030, and no further volcanism had 
been witnessed at the time of their radio re- 
port. at 1500 on April 13. from Piinla Espm- 

022 r _ 

This is the sixth known eruption ot 1 -er- 
nandina since the major explosive eruption 
and massive caldera collapse of 1968, Tne 
lasL eruption was not recognized in the Oaia- 
pagos, but its products are visible in an aenal 
photograph taken Mnrcli 26, 1982. From a 
900-m-long circumferential fissure on the S 
rim or the caldera, Rows moved both in ward 
(N) down the caldera wall and over a high to- 
pographic bench, and outward (S) where the 
Row ponded behind another row of circum- 
ferential vents. The eruption had not yet tak- 
en place when Tom Simkin and others 
passed this area on December 4. 1980. 

Information Contacts: Gunther Reck, Di- 
rector, Charles Darwin Research Station, Isla 
Santa Cruz. Galdpagos Islands, Ecuador; Lu- 
cho Maldonado, Metropolitan Touring, P.O. 


a Avenida Amazonas 239, Quito, Ec- Ml. Mil 2077 1 ; Mi. Intel Matson. NOAA/ 

Lor; David Day. Isla Sa.ua C...t w^hhL^DC^^ 

Islands. Ecuador; Arlin Krueger. Code 91 J. W.islimgion. 111. 

NASA Goddard Space Flight Center. Grcen- 
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Dale 

Time, UT 

Magnitude 

Latitude 

March 5 

0334 

6.7 nth 

a.l4°N 

March 6 

0217 

6.5 nib 

29.36 8 N 

March 19 

2029 

7.0 Ms 

«10.28*N 

March 24 

0944 

7.0 M s 

44. 19°N 

March 27 

2007 

6.5 M s 

4.58°S 


123.77‘T'. 651 km MintiiiuH). Philippines 

i:W.87°F. -157 km S of Honshu, Japan 

lil).34*K 30 km f'ciurnl Turkmen SSR 

M8.21T. shallow S Kmil Islands 

M5.79°E 12 km I'apua New Guinea 


Information Contact: National Eartlicpiab: 
Information Service, U.S. Geological Survey, 

Stop 967, Denver Federal Center, Box 25016, Al 
Denver, CO 80225. ,IC 


Meteoritic Events 

Fireballs: C/et linslnvakia; Italy; Poriugal; 
Alaska, Hawaii, Oregon, Pennsylvania, Ten- 
nessee, Washington, SF. LISA. 



Magnetic Reconnection 
in Space and Laboratory 
Plasmas 

E . W. Hones, Jr. 

Los Alamos National laltonitnry, l.os 
Alamos, NM H7545 

AGU h publish mg Magnetic Reconnection in 
Spare ami laboratory Plasmas, ns volume 30 of 


the Geophysical Monograph Series (members 
$23.10; nonmembers $33.00). This volume is 
based on the Chapman Conference on Mag- 
netic Reconnection, which was held at die Los 
Alamos National Laboratory in October 1 983. 
Organization of that conference was first con- 
sidered in early 1 98 1 , at a time when the 
body of evidence for the occurrence and im- 
portance of magnetic reconnection in earth's 
magnetosphere had already become impres- 
sive and was continuing to increase rapidly. 
There had not been a major conference on 
the subject since 1977, and the intervening 


years had seen important new strides being 
made. Initial plans called for holding the con- 
ference in October 1982, but conflicts with 
other conferences forced its postponement 
for 1 year. The 1-year postponement turned 
out to be a blessing in disguise because iL per- 
mitted major new magnetospheric observa- 
tions, made during that year by the IS EE 3 
satellite, to be reported at the conference. 

ISEE 3 was launched in 1978 into a halo 
orbit around the sunward Lagrangian point 
where for the next 4 years it served as a solar 
wind monitor. In late 1982 it was transferred 


to earth orbit where, by means of lunar gravi- 
ty iissist maneuvers, it executed several trajec- 
tories through the far magnet. it ail reaching 
down-tail distances as great as 220 (1.4 x 

10° km), about 3 times larther than systemut- 
ic observations nl the mngnctntuil bad ever 
been made before (sec Eos, M, 929, 1983). 
Data returned from that distant tail location 
contained compelling new indications of the 
important role of magnetic reconnection in 
the magnetosphere. One of the most remark- 
able of these was the observation of large 
plasmoids (plasma structures threaded with 
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lIimciI ui.igiic iii held liK*jts| 1 1 mving vety r.iji- 
idly down the lail pail the wicllitc in asviria- 
liuit with ii i ague t utph eric subsuunis. The 
plasm. mU me ihnnglit in be sctlnrs of the 
magnet mail pl.isina si i eel ihat lutvc tx-en sev- 
ucil by magnetic m.nmeninii occurring 
ue.ir tile earth. Lhai plusnmuU are crealetl 
ami rdcaiefl during sulisuirnn had been in- 
fer tr. I previimsly limit s.iiellite data acquimi 
iiiikIi nirsui* to eartli, so ilicir :iriual ubicrv.i- 
li. m with lSKf. 3 cnii slim ted a tiiost dramatic 
(onfiiinatiuri uf lhai earlier idea. This phe- 
ii.miciiun is ilepirietl tin the ent er uf this is- 
sue uf Kept along with illustrations cif uiirIiv 
gniis ellecis of magnetic rec.mncLiK.ti that 
arc .seen in Lumets and that me produced in 
lulKiraiury lusiun cx|icrimL'im. The idenlih- 
ratiun or (lie passing plasmoids was made in 
ISf.E 3 meastircmenia of nitignuiic fields, en- 
ergetk- particles, and plasma. These ancl oth- 
er ISEt; 3 ubscnaiinns were tc purled Tor thp 
first time at Lite cun Terence and are published 
in the inoMOgrapli. 

T his monograph Is. I believe, (he first hook 
dedicated enutdy Hi the subject of magnetic 


reconnection and thus should satisfy the pre- 
sent need for a convenient amt thorough 
source of information and references. Tlterc 
is goncl balance between review papers, pa- 
pers presenting the basic principles or mag- 
netic reconnection, and papers describing re- 
cent observational and theoretical advnnccs. 
Although the book is weighted toward space 
plasma interests (c.g., planetary magneto- 
spheres, comets, solar Hares) there are also 
treatments uf reconnection in laboratory plas- 
mus, particularly in fiision research devices 
where a ipiite different view (in the words of 
V. M. Vasyliutias, "a snn e view") of magnetic 
reconnection has traditionally been taken. 

Aliout a dozen of the papers presented at 
the conlerencc had been, or were soon to be 
submitted to journals Tor publication. To cn-’ 
sure completeness of coverage of the confer- 
ence subjects, extended abstracts of those na- 
pers, pwvided by Hie authors, have been in-J 
eluded m the monograph. Two other T' 
features of the book will, I think, heighten: 
readef mteresL First, questions pqd answers , 
recorded after the talks are indildedhri ihO 


text. Second, the final half-day summary and 
appraisal session of the conference was tape- 
recorded, and its transcript (with a minimum 
ot necessary modification) is included as the 
last section of the book. 

Finally, 1 am pleased that the book will 
serve to introduce to many of its readers the 
man who could appropriately be called the 
lather of magnetic reconnection, the Austra- 
lian physicist, Ronald G. Giovanelli. He was 
well known m the solar research community, 
but feel that he probably -was not known 
generally among magnetospheric and labora- 
tory plasma physicists. Ron Giovanelli sug- 
gested the importance pf magnetic' neutral 
points in three pioneering papers in 1946, 
.w ,hn r to.which he advanced a new 
227- ^ ares - The subsequent devel- 

P f «'nKd,th«'fii k he 


interest. First, questions jiqd answm • -• ■ i video tape on which h ^ racoU *Jy sett . L nie g 
Cd after the t^l« had 


was played for the conference 
and the talk is included in the iti'c- 

Unfortunately, Ronald Giovanelli Rn3 .L^ 
cumbcd to his long illness in January 

Edward W. Hones, 

Jr., received his Pli.D. in 
physics from Duke Uni- 
versity in 1952. After 
working 7 years in nu- 
clear reactor physics at 
the Argonne National 
Laboratory and the Sa- 
vannah River Plant be 
1 became interested in 
space research, which ! ■■ - ti on j n 

he pursued at the Convair Oqrpora^ 

San Diego,, the Institute for 
in .Wahirigtqn, D.C., the . Vniycra^iy ^ ^ ... . 

and, since 1965, at the Los A^’^.A inter 
Laboratory. His primary • 

, est lias, been the Physics i 

tosphere. Using data f rom Alamo 4 ^ 

ma Instruments developed ?y M^aqa’s 1^ 
;; enttats for jJie Vela.satel|ite« ^ ' r ; ; 
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6, 7, and 8 satellites he did pioneering studies 
relating geomagnetic and auroral activity to 
die magnetosphere’s dynamical behavior in 
the flowing solar wind. Those studies contrib- 
uted importantly in the evolution of the pre- 
sent solar wind -magnetosphere interaction 
theory in which magnetic reconnection is a 
fundamental process. His magnetospheric 
studies continue through collaborations with 
several scientific institutions, most recently 
using improved observations with NASA’s 
ISEE 1, 2, and 3 satellites. 


New Publications 


Items listed in New Publications can be or- 
dered directly front the publisher; they are 

not available through AGU. 

Developments in Soil Aleehanics and Foundation 
Engineering, /, Model Studies, P. K. Banerjee 
and R. Butterfield (Eds.), Applied Science, 
New York, xii + 266 pp., 1984, $59.25. 

Dictionary of Petrology, S. I. Tomkeieff; E. K. 
Walton, B. A. O. Randall, M. H. Bailey, O. 
Tomkeieff (Eds.), John Wiley, 680 pp., 

1983, $100. 

English-Russian Dictionary of Applied Geophysics, 
B. V. Gusev, N. N. Zefirov, A. S. Petukhov, 
I. K. Kupalov-Yaropolk, Pergamon, New 
York, x + 488 pp., 1984, $50. 

Explosive Volcanism: Inception, Evolution, and 
Hawrds, Studies in Geophysics, National 
Academy Press, Washington, D.C., xii + 

176 pp., 1984, $24.50. 

Global Biogeochemkal Sulphur Cycle: Scope 19, 

M. V. Ivanov and J. R. Freney (Eds.), John 
Wiley, New York, xiv + 470 pp., 1983, 
$61.95. 

Index of Earth Resources: Observation Systems 
(poster), compiled by C. S. Southworth, 

U.S. Geological Survey, Reston, Va., no 
charge. 

Laser Remote Sensing: Fundamentals and Appli- 
cations, R. M. Measures, John Wiley, New 
York, xii + 510 pp., 1984, $44.95. 

Politics pf Mineral Resource Development in Ant- 
arctica: Alternative Regimes for the Future, W. 
E. Westermeyer, Westview, Boulder. Colo., 
xv + 267 pp., 1984.. $22.50. 

Proceedings of the Fifth Symposium on Polar Me- 
teorology and Glaciology: Special Issue, Mo. 2V, 
K- Kusunoki (Ed.), National Institute of Po- 
lar Research, Tokyo, v + 227 pp., l‘»83. 
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CATALOG 
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Your own guide to AGU's cur- 
rent selection of books and 
periodicals. Contains brief de- 
scriptions, prices, and order 
forms. 

For your free copy, write or 
call: 

American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, DC 20009 

Attn: Marketing Dept. 

(800) 424-2488 uism 


AGU 
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colleagues, and students 
about AGU. Call : 
800-424-2488 for • 
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RATES PER LINE 

Position* Available, Sentm, Supplies, Counts, 
and Announcement!: first insertion $5.00. ad- 
ditional insertions $4.25. 

Potiliani Wanted: first insertion $2.00. addition- 
al insertions $t 50. 

Student Opportunities: first insertion Tree, addi- 
tional insertions $2.00. 

There are no discounts or commissions on 
classified ads. Any type style that is not publish- 
er's choice is charged at general advertising 
rates. Eot is published weekly on Tuesday. Ads 
must be received in writing by Monday. I week 
prior to the date of publication. 

Replies to ads with box numbers should be 
addressed to Box American Geophysical 
Union. 2000 Florida Avenue. N.W., Washing- 
ton. DC 20009. 

For more information, call 202-462-690) or 
toll-free 800-424-2488. 


POSITIONS AVAILABLE 


Air Force Geophysics Laboratory Geophysics 
Scholar Program (1984-19861. The Air Force 
Geophysics Laboratory (AFGL1 and The Southeast- 
ern Center for Electrical Engineering Education 
(SCEEE) announce that applications arc invited for 
research appointments during the 1984-1985 year 
in the Geophysics Scholar Program. This program 
provides rescmch opportunities of 10 to 12 months 
duration for selected Engineers and Scientists to 
perform research in residence at the AFCL. Hans- 
com AFB, near Boston, Massachusetts. Scholars will 
be selected primarily from such fields as Geophys- 
ics, Atmospheric Physics, Meteorology, Ion llicmis- 
iry. Applied Science, Mathematical Modeling using 
Computers, and Engineering. 

To be eligible, candidates must have a Ph.D. or 
equivalent experience in an appropriate technical 
field. Some appointments may he confirmed prior 


to August 1984 so early applications are encour- 
aged. All qualified applicants will receive comider- 
auon without reaara to race, color, religion, sex, or 
national origin. Application Deadline (or September 
Appointments: August I, 1984. For further infor- 
mation and application forms contact: SCEEE, 1 101 
Massachusetts Avenue, St. Cloud, FL 32769 Tele- 
phone: (3051 892-6146. 

SCEEE supports Equal Opportunity/ Aflirnu rive 
Action. 

Postdoctoral Fellow In Atmospheric Science. A 
position will he available beginning Climber I. 1984. 
at i he Harvard-Smilhsoriian Center for Astrophysics 
for theoretical analysis of the Shuttle uluw -uni stud- 
ies of upi>er atmosphere plums at ul chemistry. A 
Pli.D . which involved research in aeionotiiv. is re- 
quited. Send applications and names of iluce refer- 
ences in: A. D.ilguinu. Center for AsUnplivsirs. «• 
Carden Sneei. Cambridge . MA HIM 38. 

Positions in Nuclear Waste Disposal 
ProjccldArgonne, Illinois, location) The Purest 
Management Division of Ei.iiii'llc Memorial Insmuic 
has immediate openings in its Office ol CnsLillluc 
Kespnsitru y Development for a Goohvdrnlogisl and 
a L.cou.u lsi w<iiV <mi die an l»i die de- 

velopment ol a high-level nuclear waste tcspwsiloiv 
in deep crystalline rock fmnuiiuii. 

CFO HYDROLOGIST 

Responsibilities include tkiailed multi-dimension - 
al siiiHiLiiions of fluid (low. heat flow, solute trans- 
port and radionuclide transport in miilti-acquifier 
systems as pari of the performance assessments of 
pmemiol nuclear waste repository sites. Require- 
ments include: 

• M.S./Ph.D. in hydrology/! elated held. 

• Experience in flow and transport modeling ol 

large geohydrologic systems. 

• Hands-on computer modeling and programming 

background. 

• Excellent oral and written communications skills. 

CEOST aTISTICI A N 

Responsibilities include the development ol sensi- 
tivity and uncertainty analysis methodology (includ- 
ing Monto Carlo and Latin Hypercube) for cxisiting 
computer codes of ground-water Mow. radionuclide 
transport, and thermal, mechanical, and chemical 
processes; sensitivity and uncertainty analyses with 
these codes as part of performance assessments for 
potential nuclear waste repository sites; and 
gcostatlsdial analyses (including xrigingj of spatially 
distributed geologic and hydrologic dBta. Require- 
ments include: , . .. . , 

• M.S./Ph.D. in enginceting/eardi sctenccs/applied 

mathematics with strong statistical background 

• Hands-on computer modeling and programming 

background 

• Excellent oral and written communication skills. 
We offer comprehensive benefits package and a 
salary commensurate with your background and 
experience. Send resumes In confidence, to: 
Rosalind Drum 
Battelie 

Project Management Division 
505 King Avenue 
Columbus, Ohio 43201. 

An equal opporluniiy/affirmative action employ- 
er. 

Geoscience Data Manager and Staff/Texai A&M 


ajicuiuic miu ,***" n — ,7 ; - 

paper data collections produced on the drilling ves- 
sel and during subsequent sliorc studies, including 

3 ualily control, preparation of data syntheses and 
ocumeniaiion, response to user requwts, and sup- 
port of research activities. Geoscience bachelors or 
masters degree required. Experience in data base 


tour rcierees, ana uure, , ■ -j- 
Dr. Russell Merrill, Curator and Manager of Science 
Services 

Ocean Drilling Program 
P.O. Drawer CK 
College Station, Texas 77843 
Application deadline Is June 1, 19B4, . 

Southwest Research Institution Mbm Spccirome- 
irv. A senior staff posiutwi is available tn the 
Southwest Research insiiuiir’s Department of Space 

Sciences for a Ph.D. level Jjpri! r 

work In space-borne ion mass spcciromci irj . The 
successful applicant wiU have the opportunity to de- 
velop ion mass spectrometers Tor J^cecr^t miHlons 

plate imping de- 

tension 2072. * ■’ , 


Assistant Rcaearcher/Universlty of Hawaii. The 
Hawaii Institute of Geophysics, Planetary Geosci- 
ences Division is accepting applications for one to 
three positions, full-time, t'ccieral Flint Is, to ltcgiti be- 
tween June I. 1984 anil January 31, 1985. for a pe- 
riod m one year, annually renewable pending feder- 
al funding. DUTIES: The incimilienifs) will develop 
and utilize physical remote measurements of plane- 
tary surfaces and laboratory measurements of ap- 
propriate materials In study the composition, struc- 
ture. and physical processes operating; and also evo- 
lution of planets, satellites, asteroids and comets. 
Emphasis is to be on optical spectroscopy and sur- 
face composition for asteroids, comets, Galilean sat- 
ellites and terrestrial planets. The incumbent (s) is 
expected to develop an Independent research pro- 
grams. MINIMUM QUALIFICATIONS: Ph.D. in 
earth and planetary sciences or a druely related 
field; experience in acquisition, processing and in- 
terpretation of multi-spectral and spectroscopic 
data; working knowledge or evolution and present 
state of the planets and of rock-forming minerals 
(including ices) and Lheir optical properties. DESIR- 
ABLE: Experience with electro-optical instrument 
development and operation, large array computer 
processing, spacecraft experiments and stqxtrvislon 
of technical stafT and graduate students. SALARY: 
Minimum $20,208/anuual; maximum $30,3G(l/anmt- 
al. INQUIRIES: Applicants should send a cover let- 
ter describing qualfhcmion and experience with 
their vitae to Dr. Thomas B. McCord. Planetary 
Geosciences Division. H IG. University or Hawaii, 
2523 Correa Road, Honolulu, Hawaii 90822. CLOS- 
ING DATE: September 30, 1984. 

An Equal Opportunity Employer. 

Eastern Illinois Unlrerslly/Departmenl of Geogra- 
phy Sc Geology i Teaching Position in Geology. 

The Department of Gcography/Geolqgy at East- 
ern Illinois University is accepting ttpplicalions for a 
temporary one year position in geology starting Au- 
gust 25. 1984. Chances are very gonrfthui this posi- 
tion will become full-time tenure track. A Pli.D. is 
required. Rank will be at die assistant professor lev- 
el. rhe candidate will be expected to leach physical 
or historical geology. Preference will be given to 
those candidates who can teach one or more of the 
following: an introductory course in geophysics, 
economic minerals, structure, hydrology, and field 
geology. Other specialties will definitely he consid- 
ered. If the poiiuon becomes permanent, teaching 
at summer field camp and the pursuit of research 
will be expected. 

The Department has six full time geologists and 
approximate]) 120 undergraduate geology majors. 
APPLICATION PROCEDURES: 

(If Application deadline is May 31, 1984 (early 
completion of application is encdui aged) 

(2) Individuals wishing to apply should immedi- 
ately make their interest known to: 

Dr. Gary Wallace. Chairman 
Department uf Geography anil Ccologv 
Eastern Illinois University 
Charleston. Illinois iil92u 
Telephone: oflicc — (217)581-2626; home— 

(2 1 7)343-3772 

l3> ( andidjici should submit (he following iiwir- 
rials to the almvc address as sunn as possible: 
a| I cticr uf application 
b| A current vita 

c) Transcripts from all institutions front where col- 
lege credits have been earned 
d| Arrange for three letters of rtvommrnriaiinn to 
be vent Semi n.iims. .iiliiicm-s. .uni Ivli plii.aie 
numbers ul referees with letter ol application. 

Eastern Illinois University is an alnrmaiive action 
and equal employment opportunity employer. 


Ph. D.-Geochcmist/ H y d rageologiat . Research Plan- 
ning Institute. Inc., a glowing scicnlilH consulting 
company, will hire a gcoi.hcniisi/liydrtigeiilugist to 
work on terrestrial and marine pollution projects 
starling 15 May 1984. Necessary skills include 
strong field cxjrericncc as well us knowledge of or- 
ganic and metallic pollutants. Experience in pollut- 
ant transport modeling highly desirable. Good com- 
munication skills imperative. Send resume and ex- 
amples of previous work, published papers, and so 
forth, to: 

Jacqueline Michel, Ph.D. 

Research Planning Institute, Inc. 

925 Gena is Street 
Columbu.se 29201 


Faculty Posltlon/Unlversltv of Montana. The Ge- 
ology Department of the L'nivcrjily of Montana is 
inviting applications to fill a temporary, one-year 
position at the Assistant Professor level (contract pc- 


preferred; bowever t M.A.'s with teaching or profes- 
sional experience will be considered. Students plan- 
ning to complete their Doctorate during the 1984- 
86 academic year are encouraged to apply. Teach- 
ing responsibilities include undergraduate courses 
and introductory geology, mineralogy, petrology 
(sedimentary), and a seminar in area of specialln- 
icrest. 

Those interested should send a letter of applica- 
tion, resume, three letters of recommendation to: 
Arnold J. Silverman, Chairman, Department or Ge- 
ology, University of Montana, Missoula, MT 59812. 
The DEADLINE for applications is May 15. 1984. 

The University of Montana is an affirmative ac- 
lion/equal opportunity employer. 

Faculty Position in Geophysics. Texas AfrM Uni- 
versity Iras a tenure (rack assistant professor posi- 
tion open starting in the fall of 1984, This is a new 
position and qc will consider applications from out- 
standing candidates in any area of solid earth geo- 
physics. Preference, however, will be given to candi- 
dates with backgrounds and Interests in exploration 
geophysics, particularly in electrical and magnetic 
methods. Tfic Department of Geophysics at Texas 
A&M currently has 17 faculty, 65 graduate students 
and 100 undergraduate students. Tjic current facul- 
ty research emphasis is In the following areas: ex- . 
ploration geophysics, engineering geophysics, 
iecionophysiu, internal earth structure, gcudynam- 
les, and general gcouhysha. Geophysics main tains 
dose contacts will) (he Ocean Drilling Program and 
intends tu partlcijrate actively in the Continental Sci- 
entific Drilling Program. The Dc|>ai tment has a 
'VAX 1 1/780 computer and has just moved into a 
new building. 

Applicants should send their resume and the 
names of three references by June 1, 1984 in E. 
Hoskins, Department of Geophysics. Texas A&M 
University, College Station, TX 77843. 

, Texas A&M University is an affirmative action/ 
'equal opportunity employer. 

Postdoctoral In Field of planetary Atmospheres, . 

- Start summer '84 Tor 12-monlli appointment, 
probably renewable, $17,500. Preferred research in- 
terests: upper atmosphere aerrinomy (exospheres), 
climate modeling, radiative transfer. Send vitae to: 
Porfessor J.W. Chamberlain, Space Physics and As- ■ 
tronomy, Rice University, ‘P.O. Box 1892, Houston, 
TN 77261. 


Precision Tiltmeters For 

• Tectonics 

• tarlh Tide: Measurement 

• Volcano Studies 

• Civil & Geotechnical 
tny inoenng 

Automated Digital Data 
Loggers For Geophysics 
& Hydrology 

• Multichannel 

• Pot I able 

• 16-Bit AloD 

• Programmable 

Microcomputer-Based 
Data Acquisition Systems 

• 32 Channel, Expandable 

• 16-Bit A to D 

• Quad Density Disc Dr ives 

APPLIED NSSw 
GEOMECHANICS 

INCORPORATED 

1336 Brommor St. Santa Cruz, C A 95062 
(408) 462-2801 


Postdoctoral Research Appoint menu/UCLA. Ap- 
plications are invited fur several .iniiiipnicd ap- 
point met us mi die Research si, ill' at the S|«ue Sci- 
ence Group of the In Mimic uf Geophysics .Wil Plan- 
etary Physics, University uf Cali fur trial l.os Aneelcs. 
The successful applicants will be expected to tlevuie 
a substantial fraction of time to research and project 
activities in une or nmre uf lire following areas*. ' 
physics nf the Juvian ui.ignciucpticic including sci- 
L-mifi<- investigations and data system ilcseloptiieni 
fut the Galileo magne tu meter; physics nf ihr terres- 
trial magnetosphere, including analysis uf ISF.E and 
AMP IT data; studies ul terrestrial l'I f waves cm- 
phiLsizing rithci A I S-C d.it a analysis vu thorn: solar 
wind-planetary studies including analysis *4 Pioneer 
Venus data. 

Applicants Ini these posit inns sliouM |» iva» the 
Ph.n. ileurrv in a relevant .lira **1 phssns. .oil ••no- 
my. nr pl.tnclary sactues. Sniise exjseiieine with 
data analysts is desircaMe hut ikk tfssriHi.il 

A relume, copies id lu< more* lh.ui thre* piililiia- 
lions tn prepiiius and the mimes ol ilirer ivlc-r- 
ences .shinthl he sent to. l»r. M.ug.net G. Kivclvui. 

Dr. Robert L. Mcl'herruii or Ut. C'.hiist«iphei T 
Russell, Iruiiititc ol Geophysics a lid P/aneiarv I'livs- 
i.s. i»ri .\ | ns \itgcl.'t «:a 'irn*.* | 

I lie V iitveisiiy uf (’alitor ilia eiuiuir.igi-s .tppln.i- 
liuin trout ipia lilted women and mi nun lies. 

Assistant Curalor/Texai A&M 
University. Assistant Gut. nor, Ocean Drilling Pro- 
gram, Texas A&M Uniierutv. to oversee n|>e.ilioiis 
of OD1’ core repusith tries, including calalogiug and 
maintenance of collections, supcminni uf person- 
lid. processing of sample requests according to 
JOIDES'ODF* sampling polity, and participation in 
drilling cr uiscs. Masters or PhD in scdimeniulogv. 
pa leu neology, or rcl.iicd urea preferred, bend letter 
or application, resume and names of four re ferees 
to: 

Dr. Russell Merrill. Curator and Manager nf Science 
.Services. Ocean Drilling Program 
P.O. Drawer GK 
College Station. Texas 77845 

Application Deadline is June I, 1984. 

Research Associate in Geochemistry /Petrology. 

The Department of Geology, University of Ore- 
gon. invites applications for the position of Research 
Associate. Primary responsibilities will be to orga- 
nize and obtain funding for independent research 
in geochemistry and petrology, and to supervise op- 
erations of the' Depart mem's XRF laboratory. 

Teaching advanced courses and supervision of 
graduate students is possible but not obligatory. Ap- 
plicants must be familiar with modem analytical 
techniques, especially XRF, and should have a Ph.D. 
in one of the earth sciences. 

Two-thirds of a nine month salary ($13,700) will 
be assured. The remainder t$ti,850), plus summer 
salary ($4,570) if feasible, will come from research 
grants or other funds generated by die successful 
applicanL Resume, together with bibliography and 
names of at least three references, should be sent 
to: G.G. Gales, Department of Geology, University 
or Oregon, Eugene, Oregon 97403, before 15 May. 

The university of Oregon is an affirmative action/ 
equal opportunity employer and complies with Sec- 
tion 504 of the Rehabilitation Act of 1975. 

University of Wlsconaln-Mllwaukce Faculty Posi- 
tion In Atmospheric Sciences. The atmospheric 
sciences program in the Department nf Geological 
and Geophysical Sciences will have a tenure track 
position supported by stale funds at die assistant 
professor level star ting in September DM4. The ttp- 

E Ikant must have a PliD in meteorology or atmn- 
ihcric science nr a related field. Prefefente will lie 
given to (lime who have a good publication record 
and/or poiiduclural experience. Tlie successful ap- 
plicant will lie expected in develop a wnng research 
and graduate program, arid tu teach undergraduate 
meteorology courses starting ai freshman level, hi 
the undergraduate major area, he or she will teach 
courses in advanced dynamics, mesninelcmology 
and mcuraiale modeling, in addition to uuir.ws re- 
lated to the field uf expertise. Usually two courses (G 
credit hours) nrc assigned per semester. 

Research opportunities at UW -Milwaukee int lude 
satellite meteorology, severe storm dynamite and 
energeliesi diagnostic modeling. Urge- -scale circula- 
tions and rnerae Iks, synoptic nieicotoluEy and nit- 
merkul modeling. Research facilities ini lude 
Me I DAS. Great Koikes Reseat cli Facility, Urban Re- 
search Center, and a rural field station! Interested 
candidates should Forward their resume iq: Profes- - 
sor D.N. Siktlar. Chairman, Search Committee. De- 
partment. of Geological and Geophysical Sciences, • 
UW-Milwaukce. 1900 E. Kenwood B|vd„ Milyvau- . 
kce, W1 58211, with three letters of rccnmnicntU- > 
lion Trom professors Snd sciemLsts ty-ell Acqtiaiiticd 1 
h'iili (lie applicant’s cduculinn background and' re- , 
search potent ini. Closing dale for applications is 2E 
May IIW4.' 

OtfM is' an affirmative dctiun/eqnal oppmiuniiy 
employer. ' 
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The Office of Naval Research is seeking a 
highly qualified marine geologist or 
geophysiclsl to serve as a Sclenlilic Officer 
to plan and manage a program of basic and 
applied contract research in marine geology 
and geophysics with emphasis in one of 
these two fields. The sponsored research 
is conducted principally at universities, 
government and Industrial laboratories by 
leading scientists in the field. This is a Civil 
Service position located in Arlington, Virginia 
at the GM-13 ($35, 1 52 -$46,997) or GM-14 
($ 42 , 722-S55.538) level, depending on 
individual qualifications. 

Under the direction of the Geology and 
Geophysics Program Manager, the 
Incumbent is responsible for analysis of 
research proposals, recommendinq appro- 
priate action, following progress ol funded 


conlracls in thorough technical detail, 
determining when contracts and programs 
should bB terminated, Insuring timely and 
effective dissemination of research results to 
other Naval elements having a need for 
those results and insuring that the program 
content meets anticipated Navy needs, 
incumbent will be required to describe and 
justify his her programs both In writing and 
orally within the organization and to 
responsible bodies in the Navy and DoD. 

Areas of research responsibility may in- 
clude but are not limited to research, devel- 
opment and applications of modem geo- 
physical techniques including, for example, 
single and multi-channel seismic methods; 
acoustic bollom interaction and subbottom 
propagation; crustal structure; marine gravity 
and geodesy; and sedimant dynamics. 


Applicants must have completed all 

requirements for a Ph.D. degree or 

equivalent in marine geology, geophyste or 
a related physical science or acquired a 
minimum of three years of progressh/ely 
responsible professional experience. At least 
one year of experience, comparable In 
diffiwity and responsibility to the next lower 
level In the Federal Service, is required. 
Demonstrated research experience In a 
marine environment Is preferred. Equivalent 
combinations of professional experience and 
graduate education may be acceptable. 

Interested persons should submit a 
resume or Standard Form 171, Personal 
Qualifications Statement (available at 
Federal Job Information Centers or from the 
address below), to: 


OFFICE OF NAVAL RESEARCH 

Civilian Personnel Division, Code79lSC 

ATTN: Announcement #84-07 (EOS) . 800 North Quincy Street, Arlington, VA 22217 

Applications will be accepted through t June 1984 and must be imM I by lhal date. For further information 
^ find supplemental forms, please call (202) 696-4705. 

_ „ U.S. Citizenship Required 


A vista ill Professor PosJUan/Tlicorritcal Plijnlcs. 

The I'liyiin Dcii.imuont ;ii ilw UnnwiMi) "I 
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I lu- .iif.ii ul iiiirrni .uc Cumk'lisi’il MdUrr. Non- 
Unr.il IhiMHiiii. I’ldiiiu I'll) sits (iiirluilniK hpr 
I'l dim ji) iiiul MdliMx.il Mfilldiiii v Our iiilcilliun 11 
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liruailly (Mined dii-Al. It is ilciiidhlc ili.il i.tiwli'lJlcs 
lidic dii iillfii-si in iiUenurliiill wilh'ilhei iiu-iiiLicts 
nf ilmilioirv Rrnu|*aii«l tin? experimental pro- 
urunu 

Sriul Him lies jiicI three It'Ll r is "I riTcmKc t« 
CtMiKi- Kilter. Physiri Hiji.it iniciil, Unnrrsm ul 
III HIM. 111. 1 1 oil! Kill. I X 7 AMI. . 
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POSTDOCTORAL 

RESEARCH 

SCIENTIST 

ATMOSPHERIC 
RADIATIVE TRANSFER 
THEORY AND 
COMPUTATION 

The Theoretical Division of the Los 
Alamos National Laboratory has avail- 
able a postdoctoral research appoint- 
ment for work on modeling the atmos- 
pheric radiation balance for climat- 
ology applications. Individual should 
be Interested In and qualified to de- 
velop new computational solution 
techniques for the radiative transfer 
equation. 

■ Scope of work: 

Knowledge of computational meth- 
ods to analyze solar radiative trans- 
fer through the atmosphere and 
experience In FORTRAN program- 
ming and handling of large data 
libraries Is desirable. 

■ The position offers opportunities 
for use of our targe computer facil- 
ities, for exciting interdlsipiinary 
research, and for collaboration 
with other research teams. 

Los Alamos National laboratory is 
operated by the University of Calif- 
ornia for the Department of Energy. 
Our location In the mountains of north- 
ern New Mexico otters a dean enlron- 
ment and ample recreational activ- 
ities. Postdoctoral appointments are 
lor one year and may be renewable 
for a second year. Candidates no 
more than three years past their 
Ph.D. are Invited to apply. 

To apply, send a resume and a brief 
letter describing your research Inter- 
ests to: 

Dr. S. Gerstl, D1V-84-AY 
Theoretical Division 
MS B210 

Los Alamos National Laboratory 
Los Alamos, New Mexico 67545 

University o f 

California 


M ineraloeWDcparimenl of Geology, University of 
Oregon. A ni nil ion nf Vhiiiiitf Assistant 1 phb- 
Mir nl fiii'li iii v will Iwruinc available mi Scptcniijci 
l!i, I'JH-1. The UHimful liindiijaie slioiilil lure ic- 
uiurrh inicii'M* in lilt gciitral field uT mineralogy 
ami irysullugraphy anil will he required 10 icacn 
lilt line-year mincralngv inurse lu geology majors. 
Teaching nf line nr ninrc icnrscs in spcciulirca ar- 
ea* «r mincraliiuy is cniouraucil. 

ncuaiimtiital research tarilines ul interest 10 a 
iniiicnkigisi mclitdfc UV-IR spcii tiiphuioin tic is, 
tlciiron lirube, SKM. neutron activation analysis. 

A A. XRr. XRD. and a high res. >lni ion X-niy tmis- 
sion iiietiruiiieicr. 

Apiiliunis slioiilil hast a duel oral degree ur h.wc 
siiiisl.inii.ills tiinipIcH'd ilu 1 rti|iiircmtnis lor 11 lie- 
furc taking up the appniiiuucill. Send curriciillini 
lilac, I'ililuigraplis , and suiciiu-ni of research inicr- 
csis. stiili names nl three | irufi-ssiiiii.il referees by 
May 15. I9H-1 m Clidirnuit. Mintrulngv Search 
(jin t miller. Department of Cculiigs. uinrei sity of 
Urcguii. Eugene, Oregon U7-10:1. 

Sjlan deiiendtnl on (|ualificaiiuns 
Tlie Universils of Otcgon is an Affirmative Ac- 
tum* Equal Opportunity F.mploscr iind ioniplics_ 
with Section 51M of the Ktliabiliialiuii Act ur IH73. 

University of Arizona/Tandem Accelerator Mass 
Spectrometry. A pnsiiion is available for .1 junior 
nr exjm iriirccl pusiduiioi.il siteiilisi .■( die N.in< m.il 
Science foundation ta.i|iiy lur Kadioisowpc Analy- 
sts at ihc Unlversitv of Arizona. The facility is used 
primarily 10 deicci'and analyze the presence of "C, 
w Bc and other rare isomtics in samples of scientific 
inlcrni, and lor researcli on applicaiions of .icceler- 
aiur mass spcclromcirv- Half of the lime on die Fa- 
ciliiv is reserved For cdlaboralion with ofT-sitc users, 
amf ihc other half is used for in-house research 
programs. The person hired for this position will be 
responsible for physics aspens or the landcm accel- 
erator and associated equipment, and will have the 
opportunity lu develop research programs utilizing 
ine Facility Salary will be commensurate with expe- 
rience. Available now. Contact Professor D. J. 
Donahue, Department of Physics. University or Ari- 
zona. Tucson, Arizona 85721 (602-021-2-180). 

The University of Arizona is ail equal opportuni- 
ly'afhrmaiive action employer. 

The Colorado School of Mines, The Department 
of Geophysics of the Colorado Schoui of Mines cx- 

f ects to have an opening fur the academic year 
9R4-1985 For a candidate with experience in coal 

smnkviin pirihiuntn viimnlnn nr u-kmic rUk. 


Postdoctoral Position In Upper Aunosnherlc Phys- 
ics. A postdoctoral position is available in the 
Space I’hvsics Research Laboratory at die University 
of Michigan lor a qualified candidate with a 1 hD. 
degree aiicl experience in Upper Atmosphere Phys- 
ics. The position involves the analysts oi data ob- 
tained from two instruments flown on the NAb.\ 
Dynamics Explorer-2 satellite. The extensive satel- 
lite data hasc provides detailed information ol the 
Dynamics, Thermodynamics and Ca 111 pusiLini 1 .il 
Structure of die Neiiir.il Upper Atmosphere. 1 lie 
appointment will be for une year (renewable) .mil is 
to sian in October. 198-1. The applicant should 
identify and describe areas or his or lici expci use 
that can support theoretical investigations in Upper 
Atmosphere Physics. A resume and die names ol 
three persons knuwlcdgable of the applicant s ex|K-- 
1 ience should be forwarded to: 

Dr. T.L. Killeen 
Space I’hvsics Research Lab. 

Depanmein of Atmospheric and Oceanic Sciences 
The University of Michigan 
2155 Hayward 
Attn Aibur. MI'4HK»-2I1S 
The Uliiveisiiy ur Michigan is a imii-tliscmimi.i- 
tury/allimiaiivc action employer. 

STUDENT OPPORTUNITIES 

Howard University/Graduate Assismnlships In 
Geosdencei. Howard University in Washinglon, 
D.C. oiTers a new graduate program for the M.S. 
degree in Geoscience, made |»ssible by a grant 
from the Gulf Oil Company. Areas of specialization 


PROJECT 

MANAGER 

MATERIALS 

SCIENCES 

(Columbus Ohio Location) 

The Project Management Division of BalteUe 
Memorial Insliiule has an Immediate open- 
ing In Ms Office ol Nuclear Waste isolation 
(ONW1) for a parson 1o assist In all aspects 
of managemenl of subconliads In geolog- 
ic application of materials sciences review 
technical quality ol the work and coordi- 
nate programmatic application ol Ihe re- 
sults; develop dala base and models (ram 
results ol subcontractors, perform design 
analyses ol materials behavior, waste (otm 
behavior, and nuclear-field Interactions for 
waste packages, roposllory seals and other 
repository Hems In their applications to 
deep geologic disposal of high-level nu- 
cleai waste. 

Requirements Include supertoi written and 
oral communication skills and an MSJPhQ 
In a materials science speciality with a 
background In the earth sciences a strong 
asset Demonstrated leadership qualities 
and experience In nucleoi waste disposal 
and management of large piojects/R&D el- 
icits desirable 

We offer a comprehensive benefits pack- 
age and an excellent salary, commensu- 
rate with your background Send your resu- 
me In confidence to: 

Rosalind Drum 
Battelle 

Project Managemenl Division 
505 King Avenue 
Columbus, Ohio 43201 

©Battelle 

AN EQUAL OPPORTUNITY EMPLOYER 

are field uvi.l.ig>igi-'i|ihyyio, gL-nclierimuy.andn’f- 
icorologvThvririih'gv w r , ‘ l tciiuiiv Some i 

ucnils a lit I axsisiantihilK aii? available. 1 ■'icntuhtu- 
r.ciui si in aid write t*. (ft. F.tic Clirontffersnn. » 
uarttiicm "f (hmluur .m*l (ki'grHjnty. rloharo 
Univcrriiy. Wasli.. n.CI. "tXLVl 

SERVICES. SUPPLIES, COURSES. 

AND ANNOUNCEMENTS 

Geodynamics, Inc.: Hui«l/MHl Inclusion Dcterffli- 
nations. (lk-Jling. l-mvinu. Bulk. l 
HzO Iiuliviilti.il, Jifiiv. S]« i. V.ilal lie I.D 
BON & i JXVGJ N ISt i l i 1 - U J 1-uiMrv BEST 
mcodous illscuiiui). **PR()M1 * 

PRICKS AVAILABLE** CMUlYNAM (S. INU 
8518 Tull moii- Lam-, T albiliasscc, H. 

893-5CfH>. 





un ii dim iippiicu ^cupujaiLs, diui girkTiriviiu' iviu tx 

given la the candidate who can bring ihai emphasis 
to his particular field of cx penile. An extensive 
suite nf field equipment and computer* is available 
to support research projects, and the Department 
operates a seismic observatory- that is pan of the 
world-wide network. We expect that the appoint- 
ment will be made at the Assistant Professor let el; 
huwerer, an accomplished scientist with a back- 
ground in one of Inc areas of interest could be con- 
sidered at a higher level. Tlcase send applications, 
resumes and/nr inquiries to: Philip R. Romig, Pro- 
fessor and Head, Department of Geophysics, Colo- 
rado School of Mines, Golden. Colorado 80401. 

The Colorado School or Mines is an affirmative 
aciiun/cqual opportunity employer. 

Laboratory Tor Atmospheric and Space Phyilca. 

The Ijiboraiory for Atmospheric and Space Phys- 
ics or the University or Colorado invites applications 
Tor Ihc imsiiinn of Research Associate. We antici- 
pate openings in active i|mcc research programs In 
the disciplines of planetary atmospheres (including 
earth's atmosphere and comets), solar physics and 
astrophysics. LASP facilities include the operations 
control anil data analysis center for the Solar 
Mcsophcrc Explorer; an IUE Regional Data Center; 
and a complete space instrument design and fabri- 
cation facility. I.ASP also has experiments an Pio- 
neer Venus. Voyager, Galileo and the Upper Atmo- 
sphere Research Stellite. In addition, five sounding 
rocket cxiscrlmenii will be conducted in 1984 and 
several of the« will evolve to shuttle SPARTAN 
narit'ads over the next Tew years. LASP engineering 
r«lhllcs allow the m-hatue design, fabrication and 
calibration of state of the art llighi hardware and 
tmr modern computer facilities are tailored to scien- 
tific data analysis and theoretical studies. The Labo- 
ratory a an institute or the University's graduate 
school anil has close ties with ihe Departments of . 
Asirophyaical, Planetary and Atmospheric Sciences 
and ol Aerospaco Engineering. A doctorate In a rel- 
WMNubJw is required; salary In accord with expe- 

Send i letters of application with an updated resit- 
me and Inc names or two references to: 

: A-LI't Stewan 
. University of Colorado 
:: LA.s.p. 

Campus Box BrlO ' 


• ; . WHtlder, C0 80301 ;• 

y n VfTIr trial Ik lr Wmm'FqMl Opporta yJnptuirf. . baii^ P ™ aC “ ptCtl 0,1 3 C ° n ( lr,uin 8 
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Announcements 

AAAS Atmospheric and 
Hydrospheric Sciences 

May 24-29, 1984 American Association 
for the Advancement oF Science (AAAS) An- 
nual Meeting, New York, N. Y. (Bernice Ack- 
erman, Secretary, Section W, P.O. Box 5050, 
Station A, Champaign, ILG182Q; tel.: 217- 
333-1702.) 

Section W (Atmospheric and Hydrospheric 
Sciences) is sponsoring four symposia at the 
AAAS national meeting. On May 27 will be 
"El Nino and the Southern Oscillation." The 
topics on May 28 will be "Agricultural Pro- 
duction in Anomalous Weather Conditions" 
and "Is the Earth’s Biota an Important Con- 
tributor to the Increase in CO» in the Atmo- 
sphere?” The fourth symposium, on May 29, 
will discuss “The Sources of Radiatively Im- 
portant Tree Species.” 

Arctic Science 
Conference 

October 3-5, 1984 1984 Arctic Science 
Conference (35th Alaska Science Confer- 
ence), Anchorage, Alaska. Sponsor, AAAS 
Arctic Division. (John Davies, P.O. Box 
80271, Fairbanks, AK 9D708; tel.: 907-474- 
7371.) 

Titles of abstracts should lie submitted by 
June 1. 1984. 

Abstracts are due July 30, 1984. (Titles and 
abstracts for the Meteorology and 'Oceanog- 
raphy Symposium should be sent to Stuart 
Bigler, National Weather Service,. P.O. Box 
23, Anchorage, AK 99513; tel.: 907-271- . 
5136.) . 

Papers are invited on any area of 1 northern 
science. There Will be special sessions during 
the meeting on Vegetation.- Inventory and 


Tdcti >iiu it it meat it ms and 1 5 

anti Accept at it c «>l Sciences m ihc ' 0 ' 
Earthquake lla/nrtls Reduction, 
am! (keaiitigr.il illy "I Aincncnn 1 tig 
tittles, mid Si Ience Edm atitm: 
l'ruhleinx in Alaski., the Yukon, and Non 
west Territories. 

Watershed Management 

April 30-May 1. 1086 Syrapaj-* 
Watershed Mtinagetiiciii. Denver, 

Sponsor: American Society of Cw 
neers. (E. Bruce Jtmcs, Prcsitlcii , 
Consultants, Inc.. P.O. Box Q, ForiCoiun* 

CO 80522.) . , , -lrtrls is 

The deadline for submilling absuart 

June 10, 1984. . l. "Watee 

• Tlie theme for ihc 

shed Management in ihc 80s. ra- 

tions," and papers arc solicited 
vant to that theme. Suggested a 
cern are environmental impact. 
hydrology, modeling and simuta ^ ^ 
logic methods and processes. J d wawr- 
ment, state-of-the-art appraisals, anu 
shed management case histone . 

Ogallala Aquifer 

June 5-6, 1984 Ogallala SymP^JJnivW- 
Lubbock, Tex. Sponsors: Texas^« ^ 
sity Water Resources Center, . , ggft el. 
Center for Arid and Semi-Ajid U 
High Plains Underground Waw r d gr0 uod 
Lion District No. 1 , ■ W* 

Water Conservation D'SincL V jc, 
Uniy. Diy. of 


-MV « rrograni iqr Hlgn SC(lOOl StU- 

dents. There will alio be iix sympos a on the 
following topics! Science ^hd Public PolkW, 

• ■ 1 ;| .- -T’" 

i. •■ ■■ i .'.iv ; 

1 ' T \i ' ?' '• ' : 


Univ. Div. of Agriculture, 

as Tech University, Lubbock. | : • . • *•<. 

806-742-35970 . ! ... ' ^ ^ \ec^ 

, The symposium will deal ■ J^nder - 
ies of the Ogallala A^itifcr, ® . - por^(*f 

ground. water , 

of eight states. -an^. v(Hl niso general. 

wneesin-grOundwaterT^a 


May 1, 1984 EOS 


eling, economic factors, and aquifer develop- 
ment ami decline. Speakers from lIic U.S. 
Depaiimeuts of Agriculture and Itneriiir, 
from state agencies, universities, and private 
engineering and consulting I intis are sched- 
uled to present technical papers. 

Canadian Hydrology 
Symposium 

June 10-12, 1984 Canadian Hydrology 
Symposium 1984, Quebec, Canada. Sponsor: 
National Reseat ch Council of Canada Asso- 
ciate Coni mittee on Hydrology. (H. R. White- 
ley, School of Engineering. University nf 
Guelph. Guelph, Ontario NIC. 2W1, Cana- 
da.) 

The symposium will deal with the interac- 
tion between hydrological processes within 
watersheds and the substances that determine 
water quality. The study of substances trans- 
ported by water, their sources, and the path- 
ways along which they move, will be particu- 
larly emphasized. Specific topics scheduled 
for discussion include: atmospheric inputs 
and their impact on water quality; land use as 
a determinant of water quality; constituents 
and processed in urban runoff; water quality 
evolution in rivers, lakes, and reservoirs; 
overland runoff processes; and Lite use of de- 
terministic and stochastic hydrological models. 



New Listings 


June 25-27, 1984 Technology Transfer 
Society Ninth Annual Meeting and Interna- 
tional Symposium, Boston. Mass. (Margaret 
McNamara or Jack Griffin, Naval Underwa- 
ter Systems Center, New London, CT <16320; 
tel: 203-440-4590 or -4 1 16.) 

July 22-28, 1984 Eighth World Confer- 
ence on Earthquake Engineering, San Fran- 
cisco. Sponsor: Earthquake Engineering Re- 
search Institute. (J. Pcnzin, Earthquake Engi- 
neering Research Institute, 2G2U Tdegtaph 
Ave., Berkeley, CA 94704; tel.: 415-848- 
0972.) 

August 26-29, 1984 Geothermal Re- 
sources Council Annual Meeting, Reno, 

Nev. (Geothermal Resources Council. I*. O. 
Box 1350. Davis. CA 95617; tel: 916-758- 
2360.) 

September 28-29. 1 984 Tectonic Geo- 
morphology — 15th Annual Geomorpliology 
Symposium, Binghamton, N.Y. Organizers, 
Marie Morisawa and John Hack. (Marie Mur- 
isawa, Dept, of Geological Sciences, SUNY. 
Binghamton, NY 13901; id.: 607-798-26 15.) 

October 16-18. 1984 Statistics Sympo- 
sium on National Energy Issues, Seattle. 
Wash. (Robert Kinnisun, Statistics Section. 
Pacific Northwest Laboratory. P.O. Box 999, 
Richland, WA 99352.) 



AGU Membership 
Applications 

Applications for membership have ben rc- 
Mwed from the following individuals. The 
tetter after the name dcnoics the proposed 
primary section affiliation. 

Gladees Abdypoor (T), Sampson A. 
Acheampong <H), M. M, Aral (H), Alan Bar- 
nett, Ulrich R, Christensen (T), Herbert A. 

Qlien (SM), Bala rani Dey (A), Augusto 
Gnetu (H), Thomas W. Giambellura (H), Wil- 
" am C. Keene (A). 

(H), Raymond Luebbcrs 
ISut , , rt B - Lundahl (T), Kazuo Makita 
„ l), J ° el Marko (S>, Edward C. Mozley, Hi- 
l°non Ono (H), A. M. Sereci (S), Edward H. 
tenner, Leon Wittwer (SM). Toshitsugu Ya- 
mazakt (GP), Gonzalo A. Yanez Carrizo (GP). 

Student Status 

&D. Earle (SM), John Flinn (G). YouseF 
U-Gumau (T), Jeffrey W. Johnston (T), 
Thornaj. Kerr ((J)> peter T May (A)i j im E . 

An S elos Protopapas (H), Mi- 
fanu „ ne W. J- Milo Robinson (G). Ray- 
( A ). Jefferson R. Snider (A). 
(SM? ?l^ J Solomon W)» Harlan E. Spence 
fSt A ' Wark (V), Stuart A. Weinstein 

Zhang (G^ 0 ^ ^ nder ^)> Yuanchong 

Correction 

an icle.”AGU Scholars," which ap- 
I0ll7k 0 March *3, 1984, Issue of £« (p. 
son J. i. affiUation P«n for' Charles R. Eler- 
rnllJS!, T®*! mcorr «tly. He is currently en- 
kee ■ Universit y of WlscOns in-Mil wau- 


P/an on San Francisco Now l 

AGU Fall Meeting 

December 3 i7 t 1984 


Separates 

7c Order; The order number can lie 
found aL tlie end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available Troiii AGU. 
Cost; S3.5Q for the hrsL article and $|.UQ 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your ordet to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington. D.C. 20009 


Planetology 

Utl latarLata sf planatl 

fSXUB BAHIIID mwt, TZCromc iDDXLB FDR u«l P0RKAT10H 
AMD TBEia UUTIOSZHIP TO LIWOIFHEBIC THHUUL BTtUCTintX 
laan C. SoIodob {Dajurtmnt of Zartii, AuaipSarLc, and 
Planitaiy ScLaacaa, Xaiaiohnaiacta Inatinta of 
TaahBalggy , C*Bbc!d ( «, Hi la. 01l»| ,nd ju,, V. tu*d 
Kaeanc radar laa|*i at tlu UubuIb* of Khtar Tarn. 
Vtnua, at approdnnly ]-ka radar raiclutloB ahw a 
■arlaa of Lloaar basdi of alcana tin Lj graatar and 
Laaaar hackaca tLai | tha baoda art Mas rally atlgaad «i Lh 
Uia topographic acrlha af tha wittala raagaa. Ua caac 
thi faypothaala that thasa hand faituraa ara taeeoalo In 
artglB, tha predict slthar of folding during llthupharlc 
ccspraialon ar or black fanltlng during ILthaaphirU 
antanaLaa. Taaud ndala tar folding Include untfara 
alaacLc and riaesna plana enr lying Invlaald iot.it tala a, 
la, a rad ptacaa, and a vLannua haUapaea In uhlnh 
»i icaa 1 cy daeraaiaa aapanaatlaLly ulch dapeh. Tha 
uni fora pLaca aodala can praduaa felda at a daalnant 
umlangth aqnal to tha chatactarlacLe apactng batuaan 
handa «n Tanua, abaal IS ta 20 ha, If tha alaadt ar 
hlgh-vticaalty layar la at mat a fan kllmxUra La 
thlcknaaa, theugh Uia taqulrad conpralalva anaaaai nra 
••viral kl Laban In aagnltoda. For tha caaa af an 
nvonanda I ly daaraaalng vlinoattr, tha akin dapth playa 
lha roll ar tapir thlcknaaa and alatlar raaalta hold. 
Laparad alaatlc ar olaneui platai, houavar. can laid at 
tha raqulrad uaTalangth with aub-kl lobar iltaaiaa, and 
ara tharafara fannd arar uni fan plan oodaLa. Taatad 
aatanalonal aodala includa grahaa and harac to mat Lon In 
a aerfaeo alaatLa-hrlttla Upar. tnfarlcaca aoraat 
feu Icing, and narking af a judicial lapar that la 
avatyvhara In a data af aatanaloul falluta. Tha 
■ pacing batvaan adjacaat anaaalanal faatctaa can natch 
(ha apactng batuaan tanda on Vacua If tha aarfletal 
brlttla Lay it la no nara than a law kllonalara In 
thlcknaaa. Both conpnaataaal cod ortanaleoal aodala for 
band form t too ara thorafara ocnalalant with radar lalgaa 
or Yanua aauotata rings* at tha laaga raaalutlon 
praaantlp ara ■ lafalo . Additional avldanca. bowavar. 
Including tha Linearity and continuity of IndtvldciL 
banda, Lha ralattonahip batuaan band trtndi and 
topographic comaura In ao« raglona naar lha aoda of 
noun LaLc rangaa, and Lha vary dllfaranl nanlfaatatlona of 
Ltthoipharlc cat ana Inn Ln othar highland araaa of Vanua, 
Laada ua to favor Lha hypochaala that bandad Ur rain 
for nad con tanporaanoua ly wl th tha oountaln rangaa of 
lahUr Tarra aa a null of harLaonul coopraaalen of tha 
Vanua llctwaphara. [ndapandant argenanta on Lha tharnal 
a true tun af tha Vaaua cruat and tha NchanLcaL bahavLor 
of oruatal reaka ■■ a fnnetton of taaparatura lndlrata 
that tha alaatle Lltbeapbara af Vanua la appradnataly 
1- 10 Lb thick. Il the Cater* auggaat Lhal tha aurllclal 
lapar of aUatte-bil ttla ot hLgh-vtacaaltr hahavlar 
raqutrad fat althar tha caapnaalonal or aatanalanal 
□odala ay In fact ba tha alaatlc Llthoaphara of tho 
Vacua highland* at tha tboa ot baud foraatloa. (Vanua 
tartontca, bandad terrain, alaatlc ItthoipbaraJ 
J. Caophpa. ba. , B, Papar 41H1B 


Seismology 


69Z0 Explosion Salinology 

A COMPARISON OF VELOCITY AND ATTENUATION BETWEEN 

THE NICOBAR AND BENGAL DEEP SEA FANS 

R.S. Jicobson (Collage of Oeadnojraphy, Oregon State 

Unlverilty, Corvalltj, Oregon 97131), O.G. Shor, Jr., 

Michel Bee 

The coup rail tonal mvi velocity and attenustton 
nMiuramenlt from s deep-iourea, deep receiver selmlc 
refraction experiment fro* the Nicobar Fdn, Indian 
Ocean, era presented end coops red to o gl*llar set 
oT meaiurenteaU In the Bengal Fan. The two deep 
sea fans consist of thick sections of turbldftai, 
derived fro* the sane sediment source, but have 
slightly dl f ferent deposltlonal htitorles. Travel 
time Inversion of the data Into * velocity depth nodal 
uses the teii-zeta linear inversion scheme. Ue 
present e revised reparaneUrliatlon of the travel 
Inversion process. Although th* velocity t true lures 
with depth ere nrphologlcelly similar, there 
•nisi discrete differences between the two station*. 

In the Nicobar Fin. th* Initial velocity (esibmed) 
is 1,513 (m/s. with an Initial gradient of 2.32 sec >. 
The velocity Increases smoothly with depth, while 
the velocity gradient decreases rapidly to a constant 
0.BI sec' 1 . The Bengal fen station showed the sue 
trend, although the velocity gradient at depth was 
only 0.67 sec *. The attenuation profiles gra stullar 
only In gross structure, with tha Nicobar Fan valmi 
of Q' 1 being e factor of 3 to 4 less than the Bengal 
station. The differences in velocity end attenuation 
structure can be attributed to a nuabar or causes, 
Including poroiity enl sedimentation rates (Which 
ara related to the distance from the sediment source), 
and the presence of a normal fault Bear the Nicobar 
Fan site. This fiult may act as a conduit for water 
renova I In the presence of overburden pressure. It 
Is believed that porosity .changes, due to whatever 
cause, dominate tin lateral and vertical variations 
of velocity, velocity gradient*, and [together with 
Intrabed multiples) attenuation In thick sedimentary 
lections. (Atteauatlon, velocity gradients, 
sediments* travel-ties Inversion). 

J. Gaophya. lea., B, Paper 410433 . 
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EFFECTS OF FSYS f CAL FAULT PWPIBTIia OS FRICTIONAL 

INSTABILITIES PHQWCBB 08 SIMULATED FAULTS 

p. C. Okuho (Doited States CanLoglcal Bnrvap, MS 977, 

MS Kidd la f laid Foad. Mania Part, CA 9402S) and J. H. 
Dlatarlch 

Laboratory atudlae ot Urge-acaU ataulatad ranlia 
abov that phpalcal propartlaa or tha fault, apaclflcal- 
lr nornal erraaa and fault ruujhnm , a I golf leant ly 
Influanen che uqatobla ehear failure behaulnr of tha 
fault. In addition, tha uparioanta provlda [Mights 
Into leportanc Langth acaUng aflaote that ara uaoful 
tor OMoaalng cnRcepca ouch aa critical crack length or 
ruptuca iuielMCion dlmanalun. Bllck-allp ■!>■« feliuraa 
have been generatad along a 2-»-l Sag aloulatad fault In 
a bUck of Sierra able* gran tea. aperieaeia uwa 
conducted at iwreii atraieaa bacuaan 0.6 and 4 Wa with 
two dlffarant prepared roughuaiaai ot the alaulatad 
faulti a smooch fault with a proMloeatar Baaaurad 
roughnasa of 0.2 in and a rough fault with a ewaurad 
tauihnaas of -vBO ua. Hlgb-apaad racorda of ahaar 
■tralna and allp vetocltiaa claarly ahm both tha 
prapagat ton or eh« aeldk-allp falluraa and datalja of 
the loeal dalormacLoo* and eotlsoa Iron “h>ch aMP 
waakanlng of tha fault at Uia onl.t of elldlDJ CM-bB 
raaolvtd. Both tha dpeatllc atrea* drop. ■* *■«*£- 
■Up, aven t a and tha apparent traCkar. •" 

aventp dbearidgad Frod th* racorda of tha fault allp 
weakening Ineruae with lot rail Is* normal atraaa., 
Although cricleal allp^wankanlng dlaplneawontn ara 
laiBMlctva tn norail at rare. lh«T ittfedM vjth . . 

Incteaaad fdult roughnaai aucb that eppdra.1 IrBetWI 
ana rg lea ate alao larear.on the rpunh fault, than nn tha 
■anoth fgult. Slip kalooltiea In thaa* bxparlMni* ,jr* , 
influenced bp ronghnMa and dra ptoport tonal *“ ■*«» 

drop. Alttwdoh tha oaaar of allp ft ohorP^F darinod* , 

!h" P «rii3 o* -1IPJ- B»du. ™ 

..copping phaan. H.a.uted ruptur. WlQCl ttM on .th^ 
rough fault. are low Unit rhoaa'on tha adbotb fable. 
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Vhan a length acala tear! on rupture nuclei (Ion 
dlnenalosa , directly proportional to crltlcel displace- 
ronta, ia InLraduca.l, (ha Jata auggeat that at fault 
length* cloae Co cho nuclaatlon Length a rupture velocity 
and allp valoclip Incroaaa with Intraaelng fault langth. 
iStlck-alip. frictional Inaraklllty) 

•I. '.eophya. Be*., B, Paper 
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UTHEHT -MAGNITUDE RELATIONS IN ‘THE0RV AM) PRACTICE 
Thoau C. Huiki {II. S. aeoieglc*! Survey, 345 Kiddle - 
field Road, Henlo Park, CA 94025) and Devld H. Score 
The observation that activates this study Is the dif- 
ference ln e-valuea In eiMni-aagnlnida relations of 
the fora log IL, ■ cKi * d batveen central and loutharn 
California. Tnla dlffarenca la not at all related to 
geographical are*; ratlieT, It raaulta froe poll Live 
curvature le the log Hq - H, plane and the relatively 
large mmber of Nj, < S enrthqueka* In the centreJ Cali- 
fornia data aet. Kith tha prescription thst the fer- 
field ahanr wives free which Kl I* taken be finite- 
duration, band-llalted, white fiiueel an noise in accel- 


eration, we can eetfnat* K, as a Auction of Mg alona, 
by fixing tha stress drop at 100 hsrs and at 
15 Hi. These eodel celculatlans fit evailebla Cell- 
fornle oOaant-niialtudo dsta for 0 t Hj. K 7, 10' ' % Ko 

4 to 11 dyne-oa with striking accuracy. This range in 
source strength )■ entire: earthquakes with Hg » llr* 
dyne-ca era unlikely to occur ln CalLfornls, and earth- 
quakes with H l « 0 cannot be recorded In Californio, at 
lent under ordinary conditions of recording earthquakes 
at ordinary hypocentral depths. Here fundreenlally, 

tha raairkablp good fit of eodel to data Lapllas that 
tha a—, atran drop of 100 bars (to a factor of two 
or so) Is a a tibia and pervasive feature of all <Hl C 
24J California earthquakas idiaxe spectral comer fre- 
quency lies ln the "visible" bandwidth, f„ < ( M> . 

J. Gaophya. hi., 1, Papa* 410*12 

W0 Structure or trull end Upaer Manila 
qTRHRDIRF Ann VARIA1ILITV OF ATFAHIf CRUST IM THF FLAMS 
OF THF FAS* eKIfir RISE RETVFEN 1|» AW |1*N 
Steven ». Rratt (nepartflanl of Firth, Atnosphgrlc, and 
nianatary Sclanui, Masiichusotts Initltut* of 
TechnolOqy, Ciahrldq*, HA 0Fl») and <I,H, Burdy 
We use ovar son aeltndqrami collected hy flva otAan- 
hattoo teltnaneUri to exiwlno the structure and 
verlehlittr of o.s o.y. old crest In tha msr area of the 
Fast oacITIc Rise hstweqn II* and M*lf, There ara no 
significant differences rnonq tha first arrival travel 
tfMt for in Independent refrictlon line teqnenLs ilonq 
tha line hr on, Irqilttude pat tarns recorded on the 
Individual llnal, hewers r, ssqqost that structural 
hqundarlas within the uppor crust vary hy hundreds Of 
. utters In dapth over lateral distances of lafcl of 
kl lore tin within this >nn m savant oF lithosphere. 
Rated on the eodtlllnq or altitude pattern! at ranges of 

5 to 10 kn end «i eooparlsoni with the upper cruft 
eanplad at nsw hale SfMfl and in oohlollt* cudpiexia* 
layer t can be .divided into three unit!) >4 corresponds 
to extrusive voluntas with ■ steep velocity gradient, 
to estniifvas with a nndr-zero velocity gradient, and ft 
to a conplat region of transition Iron aztruslvei to 
sheeted dikes. The total thickness or layer 7 varies bp 
about ft. 7 la ovar the length ol the line. Another • 
anpHtude peat tdilch varies In range between 14 ind RI kn 
nay ho related to the downward transition fra sheeted 
dikes to Isotropic ipbhroi within layer 1. The 
.variability or these twq amplitude patterns provlda! 
direct evldenca that the alonpstrlke structure of 
ooiahta crest lathe sntr ore* Is dgrtnahly heteroganeous 
and that the process of 1 erestil accretion Is likewise 
variable aa thd scale resolved hy amplitude and 

. I rava 1 • t Ine i nfomi 1 1 oft . 

!. psophya. las. i B, P*p«r 4101JO * 


<470 Structure of the Cruat end Upper Hint la 
CIO LOGIC AND SEISMIC VELOCITY SUHKTlURE 01 THE 
CMJat/MMU THAWS l TICK IN THE BAT OF ISLANDS 
OFBIOtm CCHFUX 

J.A. Koraon (Daparteent ct Geology and Ceopbyilca, 
VBOt, Foods Hole. HA 03363), J.A. C'lliu and j.F. 
Casey 

Geological level tlget lotus of the Hay of 111 aoda 
Optionee Coaplax ahow that while a typical layered 
opbiollce ntia to praaant, the Lhlekoaaa ol aajor 
llttuloglc cnila la ax tr snaky varLable froa piece to 
place. The coapoaitloo end Intamsl a trust ur a of 
■ep-aeala (kilmtara acroae) lithologic inlta eo 
veil ea tha coetacca that bound thaa are laterally 
variable, intarrad vaLoclty-dapth react lou of tha 
eruat/aaatla CHOU'} transit Lon recooitruetad for 
iMa tarreoa as oceanic llthoaphara augjait ao 
axtraaaty coaplax lotarnal aalaalc a true tor a. The 
sruat/aaatla Irani it (an froa aafle to ultraaafle 
llthologloa varlaa accoaa the opUoLito froa a share 
geologic and aalaaLc velocity dlacnttoulty to a 
coapioxly laterlayarad traaaitloa cone as nub aa 
3 ha thick. Tba aaflc/uktranafle transit ton la 
eharaetarlaod by Latorally dLacoatlnuana lithologic 
units on tba order of hundreds of oat ara to a few 
Hloaatera thick and up to aeveral fcUoaeteri leaf. 
Tbeoa units (aageleosoo) nay be coofond of lithol- 
ogies with higher or louse aalsalc vet eel ties then 
Lhasa of the nr rounding uolts. EoL id -stela deior- 
aetLn baa produced aalanleally antaotraple rater (el a 
In tba upper Butte and lower cruatal units. 
Substantial relief end ilupaa of up to ot leaat 11 
degraaa over Lateral dlotaneea of about 10 ka occur 
on tba top of tha aruatSauncle tranalttoo torn as 
nil aa other geologic uilt contacts- Although 
Ibaaa type* of g Balog I cal feetaraa ara otrlkiag to 
Ibc [laid,, gaci logLat working la oph loll tea and era 
significant to tba iad«ra banding a I c moral oeere- 
tion proneaatl, cany of thao oca or an loch i mil 
ccate that thajr alghc go ia* da (acted In dtfferaat 
types of oelaaio experluentc In oontenporaty oceanic 
llthoaphara. t'NMO 1 , Oceanic Cruet, Hutto* 
OfblollteiJ 

-I- floaphya- Baa- ■ *, Taper 4(0331 
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7399 Genera) (Reservoir Kina percent) 

A DESCRIPTIVE DECISION PROCESS HOOEL FOR HIERARCHICAL 
HUAGIHEKT Of 'INTEflCOHNECTED RESERVOIR SYSTEMS 


R. I liter AdigOiel and Own CoikunoBlu (Oepgrbient of 
General Englnuriog, University of IllimlE, Urbgtw, 
Illinois, ilBOl) 

A significant llnltatlen.of prescriptive opt Ini lotion - 
■riels It that their fomilatloe Is dlsaHKltted froa 
thp behavioral and organ lie tlonil attributes of the 

C Ih addresird. In an attenpt to 4 1 1 cv lata this 
tat Ion, a decision process ndsl ii femldted ■ 
dlrettly within ■ fjyeHwrk of «lecltlon BgMts Involved . 
In Integrated long- end short -taro pi cuing apd Mnigenint 
of taiHfpurposi and ouHl reservoir in te* operations. Th* 
resulting Hdll Is hierarchies'! , njlU level, aultllayar, 
and dKentrallibd. . Aa such It la descriptive pf a re'ur- 
votr iystM nntged end operated by geographically: sep- • 
era led miltlple agents having different lutborttles and 
ratpanslbllftlas. Robustness and parfonunte or. Uia 
nodal la Investigated using the ShasU-Trlnity Sy stc<s of 
Cellroi’nia aa in exunnle. Results era encouraging for 

a descriptive os wall as prescriptive relevance of the" 
el, (Reservoir panegenent, decision pbdel).. 

Vacac Enan; Res.* Paper 4W270 . 







